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Bethlehem Wire Rope Helps Clear Way for Mountain Highway. This action photograph 
shows Bethlehem 1!%-in. shovel hoist ropes at work on a recent road relocation project atop Broad Mountain, on 
Pennsylvania's winding Route 29. The contract, supervised by the Pennsylvania Dept. of Highways, called for 
the removal of 900,000 cu yd of sandstone and earth. 

On this job the Bethlehem wire rope is subjected to hard usage, day after day. Yet it keeps coming back 


for more—just as it is doing in thousands of construction jobs all across the land. 
Bethlehem Steel Company, Bethlehem, Pa. Export Distributor: Bethlehem Steel Export Corporation 
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HELP ELIMINATE 
ICE PROBLEMS AT 
CENTRAL MAINE POWER 


DOLLINGER STAYNEW INTAKE FILTERS prevent 
dirt and contaminants from damaging a com- 
pressor at the Weston Station in Skowhegan 
a compressor with the unique function of 
producing bubbles in the water that keep the 
North Channel dam ice-free and functioning 
when temperatures drop as low as — 30°F. 


Continuous output of hydraulic power from the 


12,000 kilo-watt station depends heavily on 
perpetual trouble-free operation of the com- 
pressor. To protect its moving parts, Staynew 
Intake Filters have been specified. With sixteen 
square feet of active filtering area, they handle 
up to 250 cubic feet of air per minute with min- 
imum resistance to flow. This large filtering 
area also makes possible longer life for the 
filter medium —=§in this application at Skow- 
hegan, as long as one year. 


peg a: gs 


Staynew Intake Filters protect moving parts of compressor that, by producing Designed for direct application to engines, com- 

bubbles in the water, keeps ice from forming around the North Channel dam, pressors, and blowers, Staynew Intake Filters 
are compact, highly efficient, easy to maintain. 
Available in many models and capacities, they 
may be the answer to your filtration problems, 
Find out by contacting your local Dollinger 
representative, or write for Bulletin 100. Dol- 
linger Corporation, 7 Centre Park, Rochester 3, 
New York. 


DOLLINGER 


LIQUID FILTERS « PIPE LINE FILTERS «© INTAKE FILTERS « HYDRAULIC FILTERS « FLEC- 
TROSTATIC FILTERS © MIST COLLECTORS © DRY PANEL FILTERS « SPECIAL DESIGN 
FILTERS » VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AIITOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS © SILENCER FILTERS 
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SHORT CUT 
T0 
LONG LINES 


Use This 
eV aie): 


Gey ssdoyislorsloye: 
to Speed 
Pipe Line 
hak-jrodslotalayers 
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You save work and speed 

the job when you team up 
NAYLOR Spiralweld pipe and 
Wedgelock couplings for air, 
water, or ventilating lines. 


The light weight of 
NAYLOR pipe makes it easy 
to install whether you suspend 
it, support it, string it along 
the surface, or bury it. 


You get further short cuts 
by making connections ith the 
NAYLOR Wedgelock coupling 
which is designed for faster, 
easier and more economical 
installation. 


For long lines or short lines, 
you'll be time and money 
ahead to specify this NAYLOR 
combination. Diameters from 
4” to 30” and thicknesses from 
14 gauge to 8 gauge. 


Write for Bulletin No. 59 





The NAYLOR Wedgelock coupling makes a positive 
connection, securely anchored in standard weight 
grooved ends. A hammer is the only tool needed 
to connect or disconnect it. 


NAYLOR 
PIPE Gyan 


1245 East 92nd Street, Chicago 19, Illinois 


Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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20 Bubbles Protect Refurbished Dam—Paul Ziemke 


Forty-one years of winter in the Upper Peninsula of 
Michigan could weary any dam. Engineers of the Mead 
Corporation refaced theirs with concrete, then installed 
a pneumatic bubbling system to ward off ice. 
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22 Sunset Mine’s Sad Story—John Diebold 


Where copper ore and high hopes were once raised, only 
a few crushed buildings and quieted machines now lie. 
A Washington State mine’s past is chronicled in this 
story. 


on the cover 
In line with the vacation season, which Departments 


is again uppermost in everyone’s mind, 

our cover presents a scene from one of : 

the world’s famous holiday boulevards— 29 This and That 

Main Street, U. S. A. Visitors to this 27 Compressed Air Oddities 
West Coast playground walk by shops oe : : 
and theaters operating as they might 29 Editorial—Sales Engineering 

have more than 50 years ago. To add to 30 Saving With Air Power Applications 
the atmosphere, gas lights were brought 

to Disneyland from Baltimore, Md. “By Su plying Brake Fluid to Autos . 
the Light of Gas,” in this issue, gives a Aiding Truck and Trailer Unloading 


historical glimpse of an illumination that industrial Notes 


was all the rage when Heart of a Wai{ 


was playing at the “Main Str, Cinema.” Index to Advertisers 





features 


the NEW ir-38c 


» UNIVERSAL 
JACKDRILL 


New features mean easier setups, 
faster drilling - and extra stamina 


keeps it underground! 











advantages 





5- POSITION THROTTLE 


All drilling functions are on one convenient control blowing, feeding, 
collaring, drilling. In feeding position, feed-leg pressure is adjusted by a 


roll-type valve on drill handle. 





INTEGRAL FEED LEG WITH 
ADJUSTABLE TENSION & BALANCE 


Only one air hose connection needed air from drill casing passes to 
the leg through built-in connection. Tension on knee joint and balance of 
drill on leg both adjustable to suit operator’s preference. 





STOPER-TYPE FRONTHEAD 
CONSTRUCTION 


Fronthead fits into deep counterbore in cylinder, providing extra strength 


and rigidity that means longer trouble-free performance in feed-leg 


drilling. 





TELESCOPIC FEED LEG 


Telescoping leg extends from 55” to 127” provides greater feeding 


pressure on high back holes without auxiliary extensions. 





SPOOL TYPE DOUBLE KICKER 
PORT VALVE 


New valve design, using famous I-R double kicker port principle, has 
larger direct air ports to both sides of piston—uincreases drilling efficiency 


20°> or more! 





RETRACTABLE AIR FEED 


Retracts feed leg quickly by air pressure, saving 
time in moving from completed hole to new 


position. 





For drifter dependability in a light-weight 
feed-leg drill, try the new JR-38C. Ask you 
[-R distributor or engineer for complete 


information. 





Ingersoll-Rand 


104A5 11 Broadway, New York 4, N.Y. 


IN EVERYTHING YOU NEED FOR DRILLING ROCK 


A CONSTANT STANDARD OF QUALITY 
(COMPRESSED AIR MAGAZINE 





Koppers Sealing Rings 
give ensured actuation! 


Koppers solves diverse and difficult sealing problems. 


Modern supersonic jets and dump trucks—as dissimilar as they 
appear—both depend on Koppers Sealing Rings for efficient 
hydraulic system operation. Koppers Predictable Performance 
Sealing Rings are used in a wide variety of applications... 
engineered to satisfy each requirement of both hydraulic and 
pneumatic sealing. 

Koppers has the technological skill, gained through 38 years 
of experience, to meet the most critical performance require- 
ments in any sealing application. Look to Koppers to solve 
your sealing problems. For an informative booklet on Metallic 
Sealing Rings write to: KopPERS CoMPANY, INCc.,6105 Hamburg 
Street, Baltimore 3, Maryland. 
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A Koppers Sealing Ring is applied to a B-58 actuator. 


SEALING RINGS 


Engineered Products Sold with Service 
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C. V. Harp, Houston, Texas District Office Manager, Reliance Electric and Engineering Company 


“This new Duty Master goes three vital 
steps ahead in open motor protection. 


‘*Right now the big story on open motors is 
encapsulation, for new protection against dust, 
dirt, acids, water and other contamination, in- 
doors and out. The Reliance story adds something 
more. 

‘“‘As step 1, read why Duty Master’s ‘thixotropic’ 
process gives you better heat dissipation without 
cracking .. . in contrast to the thick, monolithic 
mold encapsulation now applied to other open 
motors. This is a definite design advance. 


‘‘As step 2, read about a new protective film coat- 


ing of rotor and stator—to stop rust and ‘freez- 
ing’ in the air-gap. Another Reliance advantage. 


“As step 3, get the story on complete shield- 
ing and water-repellent lubrication of bearings. 
Reliance design does the trick. 


‘“The facts on the opposite page tell you all about 
Duty Master’s complete open motor protection. 


‘“You buy more than a motor when you buy this 


b 


exceptional Duty Master.’ B-1660-A 





Duty Master encapsulated windings 
are not in a molded, monolithic 
block as many motors are. The 
epoxy resin is vacuum impregnated 
into the windings, penetrating com- 
pletely and forming a solid mass 
following the contour of the wind- 
ings at a uniform thickness of % 
inch. Better cooling results because 
there is no bulky mold to inhibit 
dissipation of heat; further the epoxy 
supports the expansion of copper 
and iron without cracking. Method 
provides maximum flexibility, tensile 
strength, bond strength and still 
maintains resistive strength. 


Cast iron conduit box is threaded . 
gasket providing a liquid-proof seal. 
individually held by molded pressure knobs num- 
bered to correspond with wiring diagram. Box 


. has neoprene 


On these applications, the air 
gap between stator and rotor 
is a highly vulnerable area .. . 
consequently we took steps to 
prevent problems which would 
impair operation of the motor. 
Reliance devised a protective 
film to coat rotor and stator 
laminations and to remove the 
possibility of rust or ‘freezing.’ 
This film stays put .. . water, 
dust, dirt, or acid won’t affect 
it . . . and it marks another 
step in over-all open motor 
protection. Downtime and 
maintenance costs are cut. 


Leads are 


may be rotated to suit customer’s convenience. 


Bearings are double shielded — 
a slinger on the outside and a 
moisture -resistant inner cap 
keeps out water and other 
contaminants. Bearings are al- 
so prepacked in a special 
non-washing grease, which not 
only prevents rust, but will not 
wash out. Reliance’s exclusive 
‘“‘Metermatic’’ lubrication sys- 
tem automatically meters 
correct amounts of grease to 
bearings from a large reservoir, 
and as the diagram shows, 
puts grease on both sides of 
the bearing. 


TI qqtt 


All motor bolts are zinc plated, hex-head . . . resist 
corrosion and assure positive wrench grip. Contact 
edges of end shields are greased to assure a 
completely tight seal. 


Your Reliance Sales Engineer has all the details. Get in touch with him at the nearest office, 


or write us for Bulletin B-2108. 


Product of the combined 


resources of 
Reliance Electric and 


Engineering Company and its 
Master and Reeves Divisions 


RELIANCE 


DEPT. 75A, CLEVELAND 17, OHIO 


Canadian Division: Toronto, Ontario 


ELECTRIC AND. 





ENGINEERING CO. ~ 


Sales Offices and Distributors in Principal Cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, V*xS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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HAVE YOU SEEN “THE MAN WITH THE RED VALISE”? 


Every Hercules Explosives technical repre- good idea. He’s been expertly trained in his 
sentative carries “Ihe Red Valise’’ you see _ field, and backing him up is a complete line 
above. In it are dummies of Hercules” — of quality materials for the industrial ex- 
Blasting Caps; with it in front of you, you plosives user. You can always receive the 
and the Hercules man can determine the — help you need from Hercules, either by 
best materials for your specific requirements. — contacting the Hercules sales office nearest 
Talking with the Hercules man is always a you or by writing direct to Wilmington. 


Explosives Department 


HERCULES POWDER COMPANY 


NCORPORATECTC 


900 Market Street, Wilmington 99, Delaware ines 


BIRMINGHAM « CHICAGO + DULUTH + HAZLETON «+ JOPLIN «© LOS ANGELES «+ NEWYORK .~- PITTSBURGH « SALT LAKE CITY « SAN FRANCISCO 
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Ingersoll-Rand’s reliable, job-proved, built-in 
torsion bar torque control Impactools have 
paved the way for these new Detachable 
torsion bars. The popular 5040T Impactool 
is also available as the 5040TD, an ideal 
tool where limited production does not war- 
rant the cost of several Impactools with 
built-in torsion bars. 


Here’s the economical answer to better 
quality control on fastening jobs that require 
different torques for the various nuts or cap 
screws. Now you can have a series of de- 
tachable bars, preset to the specific torques 
you require. 


For example: slip on the 40 ft. lb. bar and 
run those three nuts—slip it off—put on the 
50 ft. lb. bar and run the six cap screws— 
next the 30 ft. lb. bar, and so on. The 
Impactool shuts off automatically at each 
preset torque—quality control at its best. 


Se ALLO RLAE 


Popular 5040T now available with... 
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Size 5040TD 
AIR IMPACTOOL 
An I-R Exclusive 


How do you get it? Order a new Size 5040TD 
Impactool which has the built-in automatic 
shut-off device that is actuated by the pre- 
set torque control torsion bar. Then order as 
many torsion bars as you need. You can set 
the torque yourself with a vise and a wrench. 


The Heavy-Duty bar is adjustable from 45 
to 90 ft. lbs. The Light bar provides torques 
from 20 to 50 ft. lbs. 


Don't wait; phone or write today for a dem- 
onstration or a copy of Form 5298. 


11 Broadway, New York 4, N. Y. 


= ; Ingersoll-Rand 


increases output per man 


oe Annual Retooling 
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SCHLIEREN FLOW When air at 
high speeds flows over an acrodynamic 
surface, it bounces off in a succession 
of waves. The change in density of 
air causes a change in its refractive 
properties, thus the flow lines can 
be viewed with the unaided eye. The 
effect is pictured at the bottom of the 
page, the original photograph having 
been taken in the 20-inch, supersonic 
tunnel, At the right is the control room 
for the JPL hypersonic tunnel. 


Test Speep: Macu 9.5 
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The California Institute of ‘Technology Jet Propulsion Laboratory 
has completed installation of a $3,500,000 continuous-flow hypersonic 


wind tunnel for air speeds of Mach 5 to Mach 9.5. 
pressor equipment is in place, a total of 27,000 hp of capacity will be 
available for the hypersonic tunnel and two supersonic tunnels. 


When all com- 


R. J. Nemmers 


XPLORING space is the job of 
three of the free world’s best 
equipped continuous-flow wind 
tunnels that are firmly anchored to the 
ground in Pasadena, Calif. Installed at 
Caltech’s Jet Propulsion Laboratory the 
three units can test missiles and air- 
craft and their components at air speeds 
of from Mach 1.3 to 9.5. When the 
last of two centrifugal compressors now 
being installed is in place, the com- 
pressor plant for the three tunnels will 
be made up of eleven machines with an 
aggregate 27,000 hp. 

JPL, as the lab is known, Is a re- 
search and development facility operated 
by the California Institute of Tech- 
nology under contract with the National 
Aeronautics & Space Administration and 
performs work for NASA, the Army Ord- 
nance Corps, and other contractors. Be- 
sides the Pasadena installation, which 
is valued at more than $27 million, JPL 
operates external test and tracking fa- 
cilities at Edwards Air Force Base and 
Goldstone Tracking Station, Calif.; 
White Sands Missile Range, N. M.; and 
the Atlantic Missile Range, Cape Can- 
averal, Fla. 

JPL has a rocket research history 
dating from 1936 when Caltech’s Gug- 
genheim Aeronautical Laboratory (GAL- 
CIT) initiated a program in this field 
under the leadership of Professor ‘Theo- 
dore von Karman. In May 1939, the 
first supersonic wind tunnel in the na- 
tion with a useful working size was de- 
signed and built by GALCIT. This 
early model was sponsored by the Army 
Ordnance Corps. Again, in 1946, a 
model hypersonic tunnel was built at 
GALCIT also under an Army Ordnance 
contract. (Supersonic tunnels test be- 
tween Mach numbers | to 5; hypersonic 
tunnels, above Mach 5.) 

The following year, JPL built a 12- 
inch tunnel (one having a test section 
12 inches high and 12 inches wide) for 
testing in the Mach range of 1.3 to 4. 
This tunnel is one of three presently 
operating at the laboratory. In 1951, 
the second supersonic tunnel was con- 
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structed. Having an 18x20-inch test 
section, the larger tunnel is used at 
speeds from Mach 1.3 to 5. ‘The recently 
completed hypersonic tunnel for speeds 
from Mach 5 to Mach 9.5 was also 
funded by Army Ordnance and has a 
21x2l-inch test section. 

The achievements of JPL read much 
like a compilation of the nation’s major 
research efforts in the field of missiles 
and aircraft. In 1941, for example, 
it originated and designed the first suc- 
cessful jet-assisted takeoff (JATO) units. 


TEST MAKE-READY 


being positioned for a test run in the hypersonic tunnel. 


The Wac Corporal which set an altitude 
record of 43.5 miles in 1945 was a JPL 
product. So, too, was the Bumper Wac 
which, in 1949, soared to the then record 
altitude of 250 miles. The Corporal, 
first of the ballistic surface-to-surface 
missiles, came from the lab. In collabo- 
ration with the Army Ballistic Missile 
Agency, Explorer I was launched in 
1958. Pioneer IV, the nation’s first suc- 
cessful moonspace probe in March 1959 
was a product of the same groups. 
Furthermore, JPL has pioneered in the 
development and operation of contin- 
uous-flow flexible-nozzle supersonic wind 
tunnels to the advantage of many of the 
free world’s latest and most elaborate 
installations. ‘The laboratory has also 
been involved in much of the basic re- 
search covering experimental high-speed 
aerodynamics. 

The new hypersonic tunnel will be 
used to study stability and control prob- 
lems on many of the nation’s most ad- 
vanced missiles and aircraft by means of 
force balances and pressure distribution 
measurements. Heat transfer on prac- 
tical shapes, and the effects of such things 
as angle of attack, interfering flow fields 
and separated flow regions, both with 
and without various means of cooling, 
will be studied experimentally under 


A model of the U. S. Army’s Sergeant missile is shown here 


The test models are 


suspended on a variety of mounts, eight basic types being used. Independently 
supported air foils direct air around the support mountings thus isolating the 


aerodynamic loading on the model surfaces. 


As a “just-in-case” precaution, a 


model catcher made of stainless steel bars protects the aftercooler tubing from 
model parts, or even full models, that are torn away by the high-speed air flows. 


11 





J’ Y hy 


OVER-ALL VIEW The $27 million 
JPL installation is shown here. The 
main test buildings of the laboratory 
are in the center complex surrounded 
by power substations, cooling towers, 
etc. The administrative offices are at 
the upper right. The large conduit 
running above the test structure is the 
return line for the 20-inch tunnel. 


carefully controlled conditions. ‘The 
tunnel is limited to studies where hich 
temperatures are not a problem. Nor 
can real gas phenomena such as dis- 
sociation and ionization be simulated. 


Tunnel Design 

In many superficial aspects, the three 
tunnels are quite similar. Each makes 
use of flexible steel nozzle plates at the 
top and bottom of the working section 
which can be contoured to fit the re- 
quirements of any given test within the 
capacity of the tunnel. ‘The plates are 
warped into shape on the 12-inch tunnel 
by twelve pairs of manually operated 
screw jacks. On the 20-inch one, the con- 
figurations required are attained by 
means of 22 pin-ended jacks controlled 
by servo-mechanisms. Each servo is in 
turn regulated by individual cams mov- 
ing in unison on a control shaft which is 
positioned at will to alter the warp of 
the nozzle plates. In the new hyper- 
sonic tunnel, the flexib‘e steel plates 
(14 feet long, */2 inch thick, 17 inches 
wide at the throat and 21 inches at the 
test section) are each contoured by a 


12 


system of sixteen hydraulic jacks. Re- 
finements in position of as little as 0.0005 
inch are possible in adjusting the noz. 
zie configuration to within 0.00025 inch 
of the theoretical shape specified. 


The Throat 


Although the supersonic tunnels pio- 
neered the use of flexible nozzle plates 
in establishing contours, the hypersonic 
tunnel goes one step further. In the 
supersonic tunnels the throat as well as 
the flexible top and bottom plates are 
made of stainless steel. In the hyper- 
sonic, solid, water-cooled beryllium-cop- 
per blocks are used for the sonic throat. 
Che high strength and high thermal con- 
ductivity of beryllium-copper, it was 
found, was more suitable for this most 
important of the tunnel’s components. 
[It is actually the setting of the throat 
blocks (in two dimensions) that deter- 
mines the Mach number at which the 
tunnel will operate. The blocks are the 
most important part of the tunnel and 
they were the hardest to manufacture. 
Their curved surfaces had to be ma- 
chined to tolerances of 0.0002 inch. The 
need for such critical control is evident 
in the settings for operation of the tun- 
nel at Mach 9: the width of the rectangle 
formed by the adjustable blocks is 17 
inches; its height, only 0.045 inch. 

The throat blocks are equipped with 
an integral coolant circulation system 
passing 1475 gpm at a velocity of 120 fps. 
The maximum air supply pressure im- 


LOWERING’ IN Eighty-one Ni- 
chrome tubes make up this air heater 
that prevents the formation of liquid 
air in the tunnel test section. The 
4200-v unit can raise the input air 
temperature to as high as 1300° F. 
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posed on the blocks is 1000 psig at 1350° 
F. This temperature is not a test or 
experimental condition—rather it is a 
requirement for operation. At Mach 9 
speeds, the air must be preheated to that 
temperature, otherwise, during its ex- 
treme expansion through the narrow 
throat, droplets of liquid air would be 
formed. 


Air Flows 

The air supply for the three tunnels 
is dried by first being refrigerated to 0° 
F. ‘The refrigeration plant has a capac- 
ity of 135 tons. Subsequently air is 
passed through an activated alumina 
drier. The 40-foot-high vessel holds 
400,000 pounds of desiccant and reduces 
the dew-point of the air supply stream 
to at least minus 40° F. 

The pattern of air flow differs but 
slightly between the supersonic and the 
hypersonic tunnels. In the under-Mach- 
5 range, compressed air flows through 
the supply section at subsonic speeds 
to the throat and nozzle. There it ex- 
pands to a low static pressure and tem- 
perature and races at supersonic speeds 
through the test section. It then enters 
a diffuser which operates just as does 
the diffuser in a centrifugal compressor 
to slow the air, converting the energy 
of velocity to that of pressure. At the 
same time it regains most of the heat 
given up in expansion. Leaving the 
diffuser, the air then returns to the com- 
pressors to start the cycle again. 

In the hypersonic tunnel, as we have 
said, the air must be heated to avoid 
liquefaction. ‘This is done in a 4200-kw 
electric heater placed between the com- 
pressors and the supply section of the 
tunnel. The 81 heating elements of the 
device are made up of concentric pairs 
of 22-foot-tall Nichrome tubes through 
which the air makes a single pass. A 
potential of 4000 v applied across the 
tubes brings wall temperatures to as 
high as 1600° F. A saturable reactor, 
thermostatically governed, regulates the 
power supply to maintain a constant 
output (air) temperature. 

The heated air then passes through 
the hypersonic throat and into a diffuser. 
At the diffuser exit the air temperature 
is about 1000° F, thus it is necessary to 
cool the cycling air before returning it 
to the compressors (at about 150° F). 
The tunnel! aftercooler was selected to 
provide reliability against water leaks 
into the dried air stream. The ex- 
changer has 6800 square feet of cooling 
surface in 1664 tubes and requires a 
coolant (water) flow of 2400 gpm. 


Hypersonic Cooling 

Because the supply system for the 
hypersonic tunnel has to be at such high 
temperatures, many cooling problems 
are presented in maintaining dimen- 
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sional stability of critical parts. The temperatures. Because of this, a sep- 
throat itself is the most difficult of these arate throat cooling system was installed 
because of the tremendous amount of to use water treated to avoid scale for- 
heat that must be removed from the rel- mation. The entire system is pressurized 
atively small area. ‘The outer surface to prevent cavitation at the high flow 
of the throat is at a temperature of 1200° rates. This system also supplies cooling 
F and the coolant itself flows in contact water to other air supply components 
with surfaces that may reach 120° F where air temperatures exceed 400° F. 


TUNNEL VIEWS Looking upstream (top) and downstream at the tunnel test section. 
The hydraulic cylinders that warp the top and. bottom plates of the hypersonic 
21-inch tunnel test section are visible in these views. Side plates of the tunnel 
are fastened in place with quick-acting toggle clamps for easy removal. During 
tests, silastic tubing forms a tight seal between the upper and lower plates 
and the side panels. The tubing is air-inflated, an Ingersoll-Rand Type 30 
compressor being installed to furnish air at 500 psig for that purpose. Each 
side plate has two 30-inch access doors, the upstream one on either side having 
an 18-inch-diameter Corning quartz window for Schlieren viewing of tests. 
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Air Supply 


By careful selection of compressors for 
the tunnel air supply, [PL has been able 
to provide maximum availability of all 
tunnels for test Operations; to provide, 
under certain conditions, for stand-by 
operation of either the hypersonic or 
both supersonic tunnels; and, in the 
future, will be able to operate all tunnels 
simultaneously. 

Ihe well-integrated air plant was es- 
tablished in 1947 for the original 12- 
inch tunnel which required a compres- 
sor plant of continuous 4000-hp rating. 
[his plant was made up of four centrifu- 
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Figures in parentheses at left of each schematic are the number of stages of compression 


gal machines, all of Ingersoll-Rand 
manufacture. Two designated “D” and 
“F,” are MGA-352 units of 1000 hp each. 
Ihe other two, “E” and “G,” are MGA- 
$40 units, also of 1000 hp. All four are 
driven by General Electric induction 
motors through Westinghouse speed in- 
creasing gears. 

Next to be installed were the compres- 
sors now designated “A,” “B” and “C.” 
Also I-R units, the machines are identical 
MGA-3100 centrifugals, and are driven 
at 3570 rpm through G-E gears by indi- 
vidual Westinghouse synchronous motors 
of 4000-hp rating. 

When the hypersonic tunnel was put 














AA, AD) 
(7) (FH 
‘B? t @, 
5000-10000 


(A) 
8O<M<(9 § 
2 06MC3 2 


AA) ADa 
(6) JL} LF HGH 
Ypy Ye y 
4000-8000 


AD) 


f gy 
ech, 
30O<CMC.4 2 


2000-4500 40<(M<50 


YFRHG) (4) Lt + HHH — i a } — 


4 0<M<50 4000 -8500 5 O<M<(9 O 


Kn) 
(5)— YL HH} 
‘BY? 


. 


4500-9500 5 O<M(9 0 


70<M<B 5 Specia/ configurations 


for 20-inch Tunne/ 


Tunne 
o- 


A 
>< 
B 


To Jet 
§ Mode! 


6 O0<MC70O Uy )\4K 


6000-12000 12¢M<2.0 


Tunnel 
T —_— To Jet 


A 
(2) ><—{ C } 
) A Moael 


5 O<M<60 
t 


{Ji K}4 


6000-12000 20<M<3.2 


8 OCM<9 5 


To Jet 
[Model 


5500-11000 3O0<M<4 2 


\A — 8) E ) Tunnel 

(4) >< C}><«-><,—— 
“ F)(G)| To Jet 
Mocel, 


70<MC8B 5 


“ork >} 


9O0<M<I0 0 4000-13000 40(M¢(50 


into operation, provisions were made 
to supply it with air from all of the above 
compressors piped in seven stages with 
two additional machines purchased es- 
pecially for the task. Designated “J” 
and “K” in JPL parlance, these machines 
are MGA-633 units, both driven at 8905 
rpm through Westinghouse gears by 
G-E 2000-hp synchronous motors. 

The latter arrangement, coupling 
compressors “A” through “K,” was sat- 
isfactory only on a short-term basis be- 
cause neither of the supersonic tunnels 
could be operated while the hypersonic 
tunnel was in use. This necessitated a 
separate operating shift for investiga- 
tions in the below-Mach-5 range. ‘The 
speed-up of missile and aircraft research 
also indicated the need for more com- 
pressor capacity, thus machines “L” and 
“H” were ordered and are now being 
installed. Also Ingersoll-Rand units, 
these machines have a combined rating 
of 7000-hp bringing the total for the 
plant to 27,000 hp. Unit “L” is an 
MGA-5112 centrifugal. 

Compressor “H” is an MGA-5D-IC 
unit with a 22,000-cfm capacity. ‘This 
type of machine is equipped with inter- 
stage cooling for a near approach to 
the ideal isothermal compression. It is 
built in five stages and has been offered 
for use as a 100- to 125-psig plant air 
compressor with deliveries to 35,000 cfm. 
Four straight-tube coolers for between- 
stage heat extraction are built right into 
the base of the machine and all piping is 
integral with the unit. As shown in 
the accompanying table of compressor 
specifications, the so-called CVM_ unit 
at JPL operates at a compression ratio 
not greately different from a standard 
100-psig machine. 


Compressor Specifications 





Outlet 
Pressure 


Inlet 


Capacity 
Machine Pressure iz 


cfm) 





14.1 57,000 
14.1 
14.1 
14.1 
14.1 


14.1 


16.5 psig 
16.5 psig 
16.5 psig 
psig 
psig 


pSia 
pSia 
pSia 
pSia 15 
pSia 15 
psia 15 psig 
14.1 psia 15 psig 
6.2 psia 47.8 psig 
48 psig 193 psig 
188 psig 498 psig 
3.82 psia 14.5 psia 
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An elaborate pipe net interconnects 
the compressors so that by proper setting 
of the valves virtually any combination 
of the machines can be put together for 
a wide variety of final pressures and 
capacities. For example, units “A” and 
“B” form the first stage of seven, “C” 
the second, “D” and “E” the third, “F” 
the fourth, “G” the fifth, “J” the sixth 
and “K” the last, in a hook-up that de- 


livers an ultimate 700-psig-pressure air 
stream to the hypersonic tunnel for tests 
in the Mach range from 8 to 9.5. Other 


© Compressor “‘L”’ can be used in place of “‘C” 
+ Compressor ““H”’ can be used in place of “‘F’’ 
~t Compressor ‘C”’ can be used in place of “L” 
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configurations of the compressor plant 
are shown in an accompanying table 
along with the various horsepower re- 
quirements of each and its respective 
Mach number range. 

As an indication of the complex na- 
ture of the air plant, before the 21-inch 
tunnel was installed, about 900 feet of 
larger diameter air piping was required, 
served by 50 main air valves, some 300 
push buttons, nearly 1000 indicator 
lights, meters and gauges and about 600 
control and auxiliary relays. When the 
new tunnel was installed it meant that 
valves, controls, piping, etc., increased 
from 25 to 60 percent. In addition to 
the valving that enables the compressor 
configurations shown herewith to be 
achieved, there is a bypass that cuts 
across the entire plant permitting the 
compressors to operate during model 
change-over. A throttling valve in this 
bypass also permits the compressors to 
be run at the required compression ratio 
before a tunnel test is actually initiated. 

Besides all of the controls having to 
do directly with compressor and tunnel 
operation, a number of safeguard con- 
trols protect the equipment. Safety in- 
terlocks between valving so that air can- 
not flow from _ pressurized lines to 
machines not in use protect the compres- 
sors from being run backwards (not a 
particularly damaging situation in itself, 
but potentially damaging because of the 
lack of oil normally pumped to the bear- 
ings). 

The service record of the compressors 
to date is excellent, even without con- 
sidering the rigorous conditions im- 
posed by wind tunnel operation. Com- 
parable machines in industry operate 
many months without wear-causing shut- 
downs and start-ups, yet at JPL, about 
500 starts per year is normal practice. 
Beyond the conservative ratings of the 
compressors and their heavy-duty design, 
the primary reason for the low level of 
compressor outages is an effective pre- 
ventive maintenance program that covers 
not only the compressors but motors, 
pumps, gear boxes, etc.—in effect, every 
piece of “hardware” in the plant. Fur- 
thermore, it is apparent that the way in 
which the compressors are operated 
(started, stopped, brought up to load, 
taken off the line in an emergency and 
the like) will have a great bearing on 
the serviceability of the machines. At 
the laboratory, operators are carefully 
trained and then further aided by care- 
fully prepared procedure sheets set up 
for each type of test program. Working 
to these standards, within the limits im- 
posed by the test program, has relieved 
many of the strains that the compressors 
might otherwise undergo in being started 
and stopped several times a day. This 
system also aids in the training of new 
compressor operators for a job that many 
at the lab feel is almost equal parts of 
art and science. 
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AIRFLOW SCHEMATIC—21-INCH TUNNEL 
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WIND SUPPLY Compressors “J” and “K” (middle picture) are each 2000-hp units. 
Compressor “H” (bottom view) is shown while on test at the manufacturer’s plant. 
The 3000-hp Ingersoll-Rand MGA-5D-IC unit has a rated capacity of 22,000 cfm. 
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By the Light of Gas 


The Historical Perspective 


OTTING boulevards and_ streets, 
doorways and patios, the gas light is 
again coming into its own. ‘The current 
revival in the United States is rooted in 
the Southwest, but gas lights themselves 
have a noble heritage that spans many 
centuries. 


A Wild Spirit 
Although natural gas was the majo 
factor in the initial widespread accep- 
tance of gas lighting, the gas light actu- 
ally owes its start to manufactured gas— 
coal gas. The Flemish physician, John 
Baptista von Helmont, experimenting 
with fuels, discovered “gas” in 1609. He 
dubbed it the “wild spirit’ because of 
its strange uncontrollable properties. In 
1664, Rev. Dr. John Clayton, a York- 
shire minister, drained water from a 
ditch near the market town of Wigan 
and found gas seeping from the ground 
and a nearby cannel coal mine. ‘Theo- 
rizing that there was a relationship be- 
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S. M. Parkhill 


tween the two, he distilled the coal in 
a retort, collecting the gas produced in 
bladders. ‘Then in 1786, a professor at 
Louvain University, Jean Pierre Minck- 
elers, distilled many substances and was 
able to light his lecture hall with manu- 
factured gas. 

An early major contribution resulted 
from William Murdock’s engineering 
work at Cornwall, England. He pro- 
duced gas to light his Redruth cottage in 
1792 by distilling coal in an iron retort. 
A cylindrical pot that held 15 pounds of 
coal was set in brick and heated by an 
open fire. The gas that issued forth was 
conducted some 70 feet through tinned 
iron and copper tubes. Murdock ran a 
small experimental plant in 1795, and 
a few years later lighted a factory in 
Soho with 900 of his Bengal Lights. 
This was publicly displayed in 1802, 
and as a result he is credited with the 
first practical application of gas lighting 
of any magnitude. 

An employee of James Watt, Murdock 


N. MAIN STREET A few original 
lights remain in Baltimore, however 31 
of the Welsbach fixtures were taken to 
Main Street, U. 8. A. in Disneyland to 
lend nostalgic atmosphere to the play- 
ground. 


convinced him to light the Boulton, 
Watt & Company factory near Birming- 
ham. This, and his previous experi- 
mentation, earned for him the Royal 
Society of London’s Rumford Medal. 

In September of 1799 an important 
patent was granted to Phillippe Lebon 
for a thermo-lampe—a self contained ap- 
paratus for the production of gas by 
distillation from wood, coal and similar 
solids. Eventually he was able to light 
his home and gardens in Rue St. Domi. 
nic, Paris—an event that received con- 
siderable acclaim in the local press and 
resulted in the spread of gas lights to 
England and eventually, America. Fred- 
erick Albert Wintzler (or Windsor), a 
German, read of Lebon’s work and was 
enthusiastic. He took up the cause and 
on May 18, 1804, not only obtained the 
first English patent for gas making, but 
lighted London’s Lyceum Theatre as 
well. 

Londoners were considerably inter- 
ested for they had long hung candles 
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outside on especially dark nights—a prac 
tice dating from 1416. (An Act of 
Parliament was even passed in 1661 to 
enforce it.) Oil lamps were later used; 
it was obvious to them that the new gas 
fixtures would be even better. On Janu- 
ary 28, 1807, one side of historic Pall 
Mall was lighted with gas—its first practi- 
cal application as street lighting. ‘The 
mains laid for the job were made of 
Sheet lead bent into cylindrical form 
and soldered. Wintzler supervised their 
laying and dreamed of lighting all of 
the British Isles. People were skeptical 
and feared London would be consumed 
by flames. Parliament was not enthust- 
astic either and did not readily grant a 
charter to Wintzler for this purpose. 
However, after 3 years of debate and 
much ridicule, a charter was granted to 
The London & Westminster Gas Light 


Left to right: 


lamp designs, a Bartlett lamp, two Standard models, and two more of the Welsbach fixtures. 





FRANKLIN INNOVATION Gas 
lights in Independence Hall Park, 
Philadelphia, Pa., have four flat panes 
instead of globes because Benjamin 
Franklin thought they were easier to 
replace when broken. He wrote “with 
a long Funnel above to draw up the 
Smoke, and Crevices admitting Air be- 
low ... they were kept clean, and did 
not grow dark in a few Hours, as the 
London Lamps do.” 


PHOTO, M. S. PARKHILL 
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that 
became 


& Coke Company—a_ utility was 
under Wintzler’s direction. It 
the first gas company in the world oper- 
ating on the central station concept to 
supply lighting service to the public. 


Light of Science 

Following the discovery of making gas 
from coal and the unparalleled success 
of gas lighting in a few European cities, 
Baltimore, Md., decided to try the 
scheme. The city fathers began with 
a promotional campaign to bring the 
citizens into a favorable attitude toward 
gas fixtures. Newspapers told of lighting 
in France and England and of earlier 
attempts by American inventors. The 
journalistic deluge culminated in 1816 
sensational lighting of Rem- 
Peale’s museum _ described 


with the 
brandt 


The 
Daily 


thusly in the June 12 issue of 
Federal Gazette and Baltimore 
Advertizer: 

“Yesterday evening, for the first time, 
the citizens who attended at the Balti- 
more Museum were gratified by seeing 
one of the Rooms lighted by means of 
carburetted Hydrogen Gas. The effect 
produced by this beautiful and most 
brilliant light, far exceeded the most 
sanguine expectations of those who had 
not before witnessed an illumination by 
similar means.” 

Ihe publicity efforts were apparently 
worth the trouble for shortly after the 
opening, Peale requested permission to 
light the streets of the city. Unlike 
Wintzler in London, he was quickly 
allowed to manufacture gas, lay pipes 
in the streets, and contract with the city 
for street lighting. A city ordinance was 


Humphrey inverted mantle lamp, Welsbach’s street lamp (see photograph at the top of the opposite page), two Miner 
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passed on June 17, 1816, only 6 days 
after the museum was publicly displayed. 
It clearly stated that “the company shall 
not in any manner injure or displace 
any pipe or pipes laid or to be laid by 
the Baltimore Water Company for the 
purpose of conveying water into o1 
through any part of the City or Pre- 
cinct.” People were still not completely 
confident in gas lighting. 

Thus Baltimore became the first 
(American city to commercially use manu 
factured gas, “The Light of Science” 
the Council called it. She also boasts the 
first gas utility in the United States—The 
Gas Light Company of Baltimore, prede- 
cessor of Baltimore Gas & Electric Com- 
pany. It was incorporated on February 
», 1817, and among the founders was 
Rembrandt Peale. 

Ihe lights were turned on at the 
corner of Market and Lemon streets on 
February 17, 1817. ‘They were con- 
sidered something of a luxury. During 
the next 2 decades, only about 2 miles of 
mains had been laid and there were only 
a few customers. Gas was charged at a 
flat price of $12, $14 and $18 per burner 
depending on its size. ‘This practice con- 
tinued until gas meters were manufac- 
tured in 1832. 

In general, nationwide acceptance of 
gas lighting started slowly. Lamps were 
used first as street lights and later ap- 
peared in public buildings and homes of 
a few wealthy citizens. In the decade 
following 1865, however, gas for home 
illumination made great strides forward, 
thanks especially to the development of 
the natural gas industry. 


The God’s Breath 


Probably the earliest use of natural 
gas for lighting appeared in Greece, but 
the light produced there is far-removed 


irom that of the nineteenth century. 
Shepherds found a spot in the Hellenic 
hills where the air made them and their 
flocks feel lightheaded and giddy. ‘Talk 
about the air spread; it was believed to 
be the breath of Apollo. A temple was 
created that was destined to become the 
home of the famed oracle of Delphi. 
What had actually been found was a 
natural gas seepage. 

Fire worshippers were common, even 
during the 690’s. Pilgrims made jour- 
neys to temples raised over natural gas 
deposits in Baku on the Caspian Sea. 
One such flame was still being used as 
late as 1880. When the structure sur- 
rounding it was razed at the turn of the 
century, a secret pipe was found leading 
to a rock crevice and a natural gas vein 
that produced the holy flame. Even in 
the East—in Japan, British India and 
Persia—the light produced by burning 
gas seeps was worshipped. 

Gas was well-known in the United 
States prior to the lighting of Baltimore, 
for it is recorded that George Wash- 
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ington dedicated a national park on the 
banks of the Kanawha River in West Vir- 
ginia where there was a “burning 
spring.” The first town to be lighted 
with natural gas was Fredonia, N. Y. 
That was in 1826, and in 1827, 250 do- 
mestic and commercial users in Titus- 
ville, Pa., received 4,000,000 cubic feet 
of natural gas a day through 2-inch lines 
from Newton well, 51/, miles north o 
the town. Even though the pressure 11 
the line depended on the pressure at 
the well, it is said to be the first “high 
pressure” gas line. 


Bubbles in the Water 


The lighting of Fredonia is of spe- 
cial interest to the natural gas industry, 
as was Baltimore to the manufactured gas 
field. The Penny Magazine, a London 
weekly, published on August 26, 1837, an 
article that appeared in Brewster's Jour- 
nal (1830) about a “Village Lighted by 
Natural Gas.” It said: 

“The Village of Fredonia in the West- 
ern part of the State of New York pre- 
sents this singular phenomenon. 
While removing an old mill which stood 
partly over the stream in Fredonia, three 
years since, some bubbles were observed 
to break frequently from the water, and 
on trial were found to be inflammable. 
\ company was formed, and a hole an 
inch and a half in diameter being bored 
through the rock, a soft fetid limestone, 
the gas left its natural channel and as- 
cended through this. A gasometer was 
then constructed, with a small house for 
its protection, and pipes being laid, the 
gas is conveyed through the whole village. 
One hundred lights or less are fed from 
it, at an expense of one dollar and a 
half for each. The flame is large, but 
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not so strong or brilliant as that from gas 
in our cities; it is, however, in high 
favour with the inhabitants. The gasom- 
eter, I found on measurement, collected 
eighty-eight feet in twelve hours during 
the day, but the man who has charge of 
it told me that more might be pro- 
cured with a larger apparatus. .. . The 
gas is carburetted hydrogen, and is 
supposed to come from beds of bitumi- 
nous coal; the only rock visible, however, 
here, and to great extent on both sides 
along the Southern shore of Lake Erie, 
is fetid limestone.” 

The well at Fredonia was 27 feet 
deep. At first gas was delivered through 
small logs; later, through a 3/,-inch 
lightweight lead pipe made by William 
Aaron Hart, a gunsmith. Hart’s work 
was exceptionally important to the in- 
dustry and to the gas lighting field. He 
was not only curious when investigating 
the bubbles that burned, but he was 
practical. He reasoned: Why not use 
this for the same purpose as manufac- 
tured gas? 

Hart’s first customer was the Fredonia 
Inn on the stage coach run between New 
York and Buffalo. Travellers stopped, 
marveled, and then carried the news of 
the lighting with them on their world- 
wide journeys. ‘Today’s gas utilities are 
taking advantage of similar promo- 
tional schemes. Near Fredonia, in the 
Iroquois Gas Corporation's territory, 
Motel 56 sits adjacent to the New York 
State Thruway. It has more than a 
dozen gas lights. 

The Fredonia Censor of August 31, 
1825, said “WHAT VILLAGE CAN 
COMPARE WITH FREDONIA? 
two stores . two shops and one mill 

. every evening (are) lighted up with 
as brilliant gas lights as are to be found 
in any city in this or any other country. 
... The buildings which are now lighted 
have been literally thronged for several 
evenings past, and have been visited by 
several hundreds of strangers, who ex- 
pressed their admiration at this invalu- 
able discovery.” 

In 1865, Fredonia Gas Light & Water 
Works Company was formed—the first of 
its kind. Not only in this upstate village, 
but everywhere was gas proving popular. 
By 1875, the gas light era had arrived and 
the lamplighter was a familiar sight on 
American streets. 

About this time, important events 
were taking place in Pittsburgh and 
Philadelphia, Pa., that were to have a 
far-reaching effect on the gas light in- 
dustry. George Westinghouse started 
drilling for gas at his Pittsburgh home, 
Solitude. The date was December 29, 
1883, and the following February he 
struck a sand-gas-bearing stratum. There 
was a “moderate” yield, but at 1500 
feet, another vein was struck with a 
“good” yield. Westinghouse had a new 
diversion and began spending his eve- 
nings playing with schemes for drilling 
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and improving prospecting. Slightly 
deeper “‘we struck such a volume of gas 
that it blew the tools out and ripped off 
the casing head with such a roar and 
racket that nobody could hear his own 
ears, within a block.” ‘The gas was 
ignited, and for weeks the neighborhood 
was lighted by a 100-foot-high “torch,” 
much to the chagrin of the otherwise 
quiet residents of the area. The well 
was finally capped. Thus Westinghouse 
entered the natural gas business and a 
series of 28 patents related to it were 
filed. ‘The Philadelphia Company (later 
the Equitable Gas Company) was 
created to handle problems of adminis- 
tration and executive control. 

The natural gas industry came to Pitts- 
burgh just in time, for industry was 
about to leave the area as being un- 
profitable. Rather than becoming a 
has-been, Pittsburgh flourished. ‘The 
use of natural gas increased so greatly 
that Andrew Carnegie said that one 
natural gas company alone had 335 miles 
of pipe within the city and was supplying 
250,000 cubic feet daily. He claimed 
that natural gas had supplanted 10,000 
tons of coal a day. 

By December 1884, the price of natu- 
ral gas at Pittsburgh had been reduced 


CONTEMPORARY 
the front lawn of a home of today. 


May 1960 


A Riviera Gaslite by Arkla illuminates 
Next month, “Com- 


from 40 to 30 cents per Mcf, a further dis- 
count of 10 cents per Mcf being allowed 
for prompt payment. The American 
Gas Journal commented that this “ought 
to be cheap enough to satisfy anybody.” 
The October 1878 issue of the Journal 
said that the use of natural gas as the 
ideal fuel is growing and indicated that 
Harmony, Pa., runs practically the whole 
industry of the town with it—a situation 
for which today’s utilities are striving. 
As an indication of the growing trend, 
F. Victor Westermaier said (1922) be- 
fore the New England Association of 
Gas Engineers, “Incandescent gas street 
lighting had its beginning in this coun- 
try in 1896 with installation of 285 
lamps; its growth for a period of 18 
years was phenomenal, reaching its maxi- 
mum in 1914 with a total of over 230,000 
lamps. In 1922, 200,000 incandescent 
mantle lamps in approximately 180 
towns remain. ‘Total annual consump- 
tion of gas by these street lamps is ap- 
proximately 3,000,000,000 cubic feet.” 
A prime contributor to this expansion 
was the perfection of the incandescent 
gas mantle. It increased the candle 
power of gas Hames many times. It was 
invented in 1866 by Carl Auer von Wels- 
bach at Von Bunson’s laboratory at the 
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University of Heidelberg. ‘The patent 
was granted in 1844, and the mantle was 
publicly announced in 1890. ‘The fol- 
lowing year a successful model was being 
marketed. By 1896, it was being used in 
street fixtures. Today’s mantles are 
made in nearly the same form. 

Mantles are impregnated with rare 
earth metals that glow brightly when 
heated by flame. The preparation used 
by Von Welsbach consisted of |-percent 
cerium and 99-percent thorium, the 
former being responsible for the high 
luminous effect. Artificial fiber, cotton 
and ramie* thread are used to support 
the coating of rare metals; the cotton 
and ramie are hollow, while the artificial 
fiber is solid. Shrinkage noted in 
mantles is generally due to the cotton 
or ramie thread collapsing after burning. 
Before using, the mantles must be 
burned off, leaving the “ash” of the 
original make-up, the ash being the 
real light producer. 

(To be continued) 


® Obtained from a perennial plant with thick 
broad leaves, white and wooly on the underside. 
Native of Eastern Asia, it is commercially grown 
in China and Japan, and besides its use in mantles, 
is used in a spun form for fabrics resembling 
linens, nets and laces. 


\ ave 
\ eae 
4 


’ 


‘ 


™ 
% 


7 
e : . ; = Ss _ g 
- _ ~*~ = 
4 ie ~Y a 
: er Fd — 


pressed Air Magazine” will discuss the revival of gas lights and 
the role gas utilities are playing in it. 
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BUBBLES PROTECT REFURBISHED DAM 


NOW comes early in the Upper Pen- 
insula of Michigan and soon stands 
high along the streets and several feet 
deep upon the countryside. The tem- 
perature works its way down to between 
20° and O° F and stays there, often dip 
ping far lower. ‘The lakes and rivers, 
never warm even in summer, freeze in 
late autumn and the ice thickness builds 
up as the cold winter months pass. 
Forty-one years ago Mead Corporation, 
paper manufacturer, built a dam at 
Bonney Falls on the headwaters of the 
Escanaba River, a stream that runs diag- 
onally across the eastern part of the Pen 
insula to drain into Lake Michigan. 
Ihe builders counted on the reinforced 
concrete of the hydroelectric dam to re- 
sist the heavy ice that crowded the struc 
ture cach winter and spring. The only 


provision for combating the ice was a 
boiler and heating pipe arrangement 
that helped loosen the taintor gate guides 
in spring when melting was already un- 
derway. ‘Through the years the com- 
bined effects of the bitter winter expo- 
sure, plus the ice and debris of spring 
and summer floods, deeply eroded the 
concrete. Engineers of the company 
carefully inspected the dam last year. 
They saw drastic repairs were needed, 
and also decided to install a system to 
alleviate the great stresses exerted by the 
ice on the forebays. 

Ihe first task was to 
dam's concrete. Joiner 
nearby Iron 


refurbish the 
Construction 


Company of Mountain, 


CONCRETE WORK 
honeycombed pea gravel. 
spewing water for about 30 feet. 


Paul Ziemke 


Mich., proceeded to cut away the old 
eroded facing with paving breakers and 
moil points. Chipping of the surface 
and insertion of new reinforcing bars 
insured that the new mix would have a 
good face to cling to. At one point the 
air tools struck a weak, honeycombed 
section and the water shot out for 30 
feet in a 3-inch stream. ‘The same Inger- 
soll-Rand portable compressor that sup- 
plied the air for the I-R PB-8 Paving 
Breakers operated the grouting pump 
that closed the fissure. Forty-five bags of 
cement and 185 bags of sand were pres- 
sure grouted into the void to stop the 
leak. Air-operated vibrators helped set- 
tle the mix as it was 


new concrete 


The I-R PB-8 Paving Breaker at left bites into a section of 
In the right picture, the gusher recedes after initially 
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poured. Other rehabilitation consisted 
of opening all the taintor gates, which 
control the water flow over the spillway, 
and sandblasting them. ‘Then _ four 
coats of corrosion-resistant paint were ap- 
plied. 

The installation of an anti-ice system 
was next. After consultation, the com- 
pany had decided to use a compressed 
air bubbling technique to keep ice from 
forming above the dam. An Ingersoll- 
Rand 450x8 Axi-compressor, a positive 
displacement axial-flow unit, was in- 
stalled to supply air. “he compressor is 
a 295-cfm machine that runs at 3450 rpm, 
powered by a 20-hp Allis-Chalmers mo- 
tor. The unit is mounted on top of the 
dam, equidistant from each end. Com- 
pressed air at 10 psig runs to a 4-inch 
header line that spans the length of the 
structure. Every few feet along the 
header, */,inch tees point downward; 
to these are connected hoses that extend 
down into the water 7 feet below the 
mean water level. Each hose’s buoyancy 
is overcome with a 3-foot section of */¢- 
inch metal pipe attached to the bottom 
of the hose. The pipe is sealed at its 
lower end except for a °/e-inch orifice 
which emits air for bubbling. 

The bubbles agitate water in front of 
the dam and as the lower, warmer water 
is gurgled to the surface, it prevents 
freezing and the accompanying destruc- 
tive icing conditions. Occasionally, 
when three conditions are right—the 
temperature of the water, and tempera- 
ture and humidity of the air—a curious 
phenomenon occurs. Strange hollow 
globes of ice form, molding their shapes 
about the bubbles rising to the surface. 
The spheres remain intact for a few mo- 
ments, sometimes temporarily sealing off 
the air, then the slightly warmer lower 
water apparently dissolves the ice. 

Engineers had anticipated that con- 
densate in the air stream might freeze 
and foul the system. ‘Three means were 
provided to prevent this. First, a con- 
denser was installed below the compres- 
sor mounting to remove water before it 
had time to solidify. A spring-loaded 
safety valve atop the compressor was 
fitted with a */:inch nipple, to blow 
down any water that the condenser 
gathered. Second, the 4-inch header line 
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was insulated for its entire length with 
weatherproof material to conserve heat. 
Third, a port was provided next to the 
pressure-gauge line at the compressor for 
the injection of alcohol antifreeze into 
the header line. ‘The alcohol presum- 
ably would melt ice there, likely to form 
only during extremely cold weather. 
Use of this system has not yet been 
necessary. 

First plans were to discard the original 
steam boiler and its heating lines to the 
taintor-gate guides, but this equipment 
has been retained. Sometimes a freak 


winter or early-spring thaw will send ice 
rushing down the river. When this hap- 
pens every means available for keeping 
the gates open is welcomed. 

‘The two turbines of the hydroelectric 
plant produced 5000 kw when the dam 


was first built. A series of exceptionally 
dry, cold winters has dried up much of 
the source lands above the dam, so it 
was decided to install one smaller wheel 
to more nearly match the stream flow. 
This reduced generating capacity to 4200 
kw. The dam has S. Morgan Smith 
reaction-type water wheels, and the gen- 
erating equipment, control boards, regu- 
lators and transformers are of General 
Electric make. ‘The dam once supplied 
the needs of the paper mill plus those of 
the nearby city of Escanaba, but now the 
Mead Corporation requires the full out- 
put of two hydroplants on the river. 


_ 


GATES AND BUBBLES Workmen 
have raised the taintor gates at left for 
sandblasting and painting. Immedi- 
ately below is a side view of the bubbl- 
ing system that shows the hoses leading 
down from the header. At bottom is 
the I-R Axi-compressor that supplies 
10-psig air to the lines. 
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MINE is one of those strangely 

personal yet inanimate objects, 

such as a ship or locomotive, 
that can take on a nearly human per- 
sonality. It would seem that during the 
constant rubbing of shoulders with man 
some of the human qualities become in- 
termingled with the rock, timber and 
ore. As with a man, a mine’s fortune 
may be good. It may spend its years 
productively or even richly, and thereby 
contribute to the betterment of a com- 
munity. Or its luck may run foul and 
Dame Chance may frown on it, no mat- 
ter the potential that lies hidden. If this 
is the case, the mine may stumble from 
trouble to trouble until it is_ finally 
beaten and then its passing can be a nos- 
talgic and even sorry thing. 

Washington State’s Sunset Mine, a 
sporadic producer of copper since before 
the turn of the century, could be named 
as one of mining’s unfortunates. It was 
not always so, of course. On June 8, 
1899 the Seattle Post Intelligencer 
printed a headline to foretell the future 
of the Index, Wash., area where the Sun- 
set Copper Mining Company had re- 
cently begun operations. Said the pa- 
per: “Index, the Mining Center That 
Will Yet Rival Butte.” 

The article told of other prospects in 
the region, then turned to describe Sun- 
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set Mine. “More activity is shown here 
than ever, preparations going forward 
for two purposes—shipping ore and sink- 
ing to the 500 foot level. A large station 
is being broken out in the drift for the 
operation of machinery for sinking. It is 
understood that a fyrst class compressor 
plant is to be installed, in order to com- 
plete the work more ‘expeditiously. ‘The 
Sunset is a great mine, and will be one 
of the copper surprises of the world for 
years to come. Some of the clearest solid 
bornite ever seen comes from the mine 
and it is safe to say that the whole lead 
will average 18 percent copper. They 
expect, and with good reason, to be able 
to begin shipping ore in a few months. 
When they do, the country will know 
what Index has in Copper.” 

The mine’s reserves were discovered on 
the Sunset Lode claim and the Black 
Bear claim on June 19, 1897. On July 
8, the property was incorporated as the 
Sunset Mining Company, the deed was 
filed on August 2, and subsequently 
1,000,000 shares of stock were issued at $1 
each. The mine was near the little town 
of Index, Wash., which had a population 
of about 300 persons. It is located about 
50 miles northeast of Seattle. 


MT. RAINIER 
14,406 FT. 


At the turn of the century—as the 
newspaper story optimistically pointed 
out—Index was the center of consider- 
able mining activity and Sunset was one 
of its greatest hopes. A fairly effective 
way to trace the history of such a prop- 
erty is by digging into its contemporary 
publications, such as the annually issued 
Copper Handbook, which has _ given 
varied and often intriguing information 
on mines in the industry. 

The Copper Handbook of 1903 men- 
tioned the Sunset Mine, listing the off- 
cers, quoting the capitalization § at 
$2,000,000 and reporting the shipment of 
300 tons of 9-percent ore. The manage- 
ment had reported $60,000 spent, the 
possession of thirteen claims of 20 acres 
each and 2000 feet of underground work- 
ings. 

About 1905 a surface tram was built 
to accommodate the mines in the area 
and ran from Index on the Great North- 
ern Railway, up the north fork of the 
Skykomish River to Trout Creek, a dis- 
tance of nearly 5 miles. From the mouth 
of Trout Creek a gravity surface tram ex- 
tended up the mountain for 1300 feet, 
connecting with another surface tram 
which extended another mile to the Sun- 
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Sad 
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set Mine. Ore from the mine passed 
over the circuitous network to Index, 
and was then transferred to the railroad 
for shipment to the smelters at Tacoma 
or Everett, Wash. 

In that year there was already given a 
strong hint of hard times to come. A 
summary of the company’s position made 
in 1905 outlined the Sunset Copper Min- 
ing Company as follows: “Office, Colvin 
Building, Glen Falls, New York. Organ- 
ized 1897, capitalization $3,000,000, par 
$1.00. ‘Thomas Garrigues, receiver, was 
discharged October 1904 on payment of 
mine’s debts, about $5,000.” 

Through 1907 the report on the com- 
pany was about the same. Then a suc- 
cinct report of 1908 notes “. . . another 
new management. Conflicting claims re- 
garding acreage and ore riches, equip- 
ment now—shops, bunk houses, sawmill, 
waterpower said to have been developed 

neither company nor property is 
regarded with especial favor.” 

Conditions apparently worsened. The 
Copper Handbook for 1910-11 had 
graphic and terse comments about the 
Sunset Mine: Geoaa.” ”. ..8 
bad egg.” “ Property was sold by 
a receiver on March 30, 1909 to Frank 
L. Bell and W. W. Black for $40,000.00, 
formerly at Index, Snohomish County, 
Washington.” After this adversity Sun- 
set Mine was idle for some years. At 
the time of the closure the mine had 
considerable equipment, acquired over 
its years of erratic operation. Among 
the equipment were two Ingersoll-Rand 
compressors which were probably pur- 
chased in 1899; numerous air tools; an 
extensive hydraulic power system that 
drove a sawmill and a direct-current gen- 
erator; hoisting gear; considerable nar- 
row-gauge track; and a few mine cars and 
the surface tramway described. 

After a few years at rest the mine was 
sold to one E. A. Sims who put in a mill 
and started operations against a rising 
copper market. Mining activity was 
brisk between 1916 and 1920. The 
Mines Handbook and Copper Hand- 
book for 1920-—the publication had 
changed its name—said this about Sunset: 
“Property: ‘The Sunset Mine, near In- 
dex, Snohomish Country on the Great 
Northern Railroad has a considerable 
tonnage of low-grade ore that can be 
treated profitably in the 150-ton mill 
built in 1917. Developed by a 1000 foot 
tunnel . The mine, idle for several 
months, was unwatered in June 1919, 
and operations at the mine and mill re- 
sumed with a small force.” 

The facility was now well equipped 
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with crusher, ball mill, table classifiers 
and flotation units. The hydraulic sys- 
tem was enlarged when the mill was 
built; a 30-inch wood-stave water pipe- 
line running from a height of about 200 
feet served all the power requirements. 
The mine and mill operated for 10 
months of 1920, closed down again, then 
reopened in 1923. 

In April of that year the future of 
Sunset appeared to change somewhat. 
The copper market was relatively steady 
and it appeared that the newspaper 
prophet of 1899, who had forecast the 
bright future for Index, might have read 
his crystal ball correctly. ‘The output 
from the mine in the succeeding years 
is given in this table: 








1923 
1924 
1925 
1926 
1927 
1928 
1929 


670,000 pounds 


1,200,000 





At this point Sunset mine was the 
largest copper producer in the State of 
Washington and owned 35 claims. The 
Mine’s Handbook of 1931 states that 
“ . . the ore occurs in shoots or chim- 
neys in the veins and is about 1!/, chal- 
copyrite bearing and !/, bornite bear- 
ing. The Sunset is 16 feet wide and con- 
tains a considerable tonnage of low grade 
ore which is treated profitably. It is 
stoped 5 feet to 30 feet for a length of 
2400 feet and a vertical distance of 500 
feet. Most of the 1928 production came 
from the Sunset vein. The average as- 


LONELY MOUNTAIN 


say value of the ore removed during 1927 
was 2.41% copper; the average recovery 
about 91%. 

“Development: by shafts and tunnels 
to a depth of 500 feet. The lower tun- 
nel is over 1000 feet long. Company has 
been carrying on an aggressive develop- 
ment campaign for the past five years, 
for the most part following known ore 
bodies. During 1928 over 1100 feet of 
drifting was completed on the 500 foot 
level, over 1000 feet of which was in ore 
of commercial tenor.” 

The equipment now present included 
the faithful Ingersoll-Rand air compres- 
sors (these horizontal reciprocating units 
were driven by Pelton wheels); Ingersoll- 
Rand air drills; and a gasoline locomo- 
tive. The reduction plant had been in- 
creased to 190-tons daily capacity in 
1927 and had a Blake jaw crusher, a 
gyratory crusher, ore sorting equipment, 
Traylor Rolls, Allis-Chalmers ball unit, 
Deister tables, two Dorr Classifiers, and 
Ziegler, K. and K., and Callow flotation 
units. The concentrates were shipped to 
the smelter at Tacoma, Wash. At peak 
production the company employed about 
75 men, some of whom worked in the as- 
sociated logging and sawmill operation. 

For this period the Mines Handbook 
reported, “. . . average recovery per ton 
of ore for three years in which figures 
are available was about 46.7 pounds. 

Company is the only copper pro- 
ducer of any consequence in Washing- 
ton, yielding about 99% of the state's 
production. Costs during 1927 were 
$1.18 per ton for mining, including a 
$0.25 development levy and $0.75 per 
ton for concentrating.” The handbook 
continued, “Figures for the year 1928 


This is a view down Trout Creek Canyon from a point 


about a mile upstream from Sunset Mine. A few tailings from a new prospect are at 


left center. 





show that for 27,729 tons mined, 1,666 
tons of concentrates were shipped return- 
ing $167,000.00. Net return for 1929 was 
$233,400.00. Company is reported to 
contemplate spending $500,000.00 dur- 
ing 1930 to increase its power and reduc- 
tion facilities.” 

Probably Sunset Mine was closing 
down as these words were being written. 
In June 1934 the magazine Northwest 
Mining noted that the owner was “un- 
watering the lower workings for the pur- 
pose of examination and possible mining 
of a large block of known ore that will 
not require milling.” Apparently this 
attempt was not profitable for the mine 
was leased in 1936 to the Sunset Syndi- 
cate Corporation, which dewatered and 
retimbered it. No production records 
have been found, but it is doubtful that 
this operation was profitable either, for 
the 1940 Mines Register has this to say 
about the Sunset Syndicate Corporation: 
“History: Incorporated May 1936, in 
Washington; acquired property of Sunset 
Copper Company under lease, reported, 
1939 that leasees and associates were op 
erating property under lien for unpaid 
waves. 

Property records of Snohomish County 
are readily available back to 1938. In 
them can be found the sad final chapter 
of Sunset Mine’s history. Against the 
property were filed liens on behalf of 
workers, liens by the State of Washing- 
ton’s Department of Labor, mechanics’ 
liens, and creditors liens. Finally on 
August 18, 1938 a foreclosure notice was 
posted against all the known names un- 
der which the Sunset Mine had operated. 

It changed hands still twice again. In 
November 1941 it was sold to Edward J. 
Carlson as trustee for lien claimants for 
$18,997.76. Then the mine was pur- 
chased in 1948 by C. V. Brennan of 
Seattle for a reported price of $15,000. 
Brennan operated the property on a 
small scale in 1948 until Nature stepped 
in to close it down. A _ high wind 
dropped a number of trees on the mine 
works. They crushed the water pipeline 
and compressor building, disabling the 
mill which had been operated by water 
power since its beginning. 

Grandby Consolidated Mining & 
Smelting Company did extensive drilling 
on an option agreement in 1954-55, 
spending about $110,000, but the results 
of this exploration have not been pub- 
lished. Some logs have been sold off the 
property, which lies entirely within 
Washington State’s Snoqualmie National 
Forest, but no further mining has been 
carried on. During its life, the Sunset 
produced about 250,000 tons of ore and 
the mine’s production rate and prosper- 
ity closely followed the volatile copper 
market. Brennen, the current owner of 
the mine, has no plans for reopening it, 
and within the entire Index area, little 
or no mining is currently done. Log- 
ging is the main industry now. 
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WRECKED MINE Sunset Mine as it is today, its buildings crushed and its water- 
powered compressors stilled. A compressor and its Pelton wheel are seen in the bottom 
picture. The compressors shown here worked until 1948 when wind toppled the trees. 
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An idea for users of large 
quantities of air hose has 
been developed by Dayton 
Industrial Products Com- 
pany and Unistrut Corpo- 
ration resulting in a rack that reduces 
warehouse space requirements by a re- 
ported 50 percent, with an equally im- 
pressive reduction in handling time. 
The new rack stores bulky industrial 
hose reels on individual axles in bays on 
an A-frame rack. ‘The hose is stored 
pyramid-fashion, the racks rising 10!/, 
feet. As many as eight reels are located 
in each bay. Since each hose reel rests 
on an individual axle, hose may be 
unreeled without removing the spool 
from its position in the rack, a feature 


Air 
Hose 
Racks 


that is said to have reduced handling 
time on orders by 30 minutes. One man 
using a lift truck can stack individual 
hose reels, lifting and removing units 
with special clasps attached to the fork- 
lift arms of the truck. Compartment 
width in each hose spool bay is 42 inches, 
designed to accommodate — standard 
spools oi 36-inch width on the extended 
axles. ‘The illustration shows the A- 
frame rack stores in one of the Dayton 
Industrial’s regional warehouses. 
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Apparently oblivious to ad- 
vances in nuclear weap- 
onry, James C. Ramsey of 
Lincoln, N. M., has pat- 
ented an arrow that prom- 
ises satisfaction to even the worst of shots 
during the coming vacation season. His 
arrow carries a number of little arrows 
in its war head. ‘The head is tubular, 
and the parasite missiles are out of sight 
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as the marksman aims. ‘The bow is 
drawn, the arrow released. A chain and 
rubber band arrangement then dislodges 
the cover in flight. “The small arrows are 
instantly airborne. Because they have 
relatively little air friction, according to 
the inventor, they move out of the main 
arrow’s head and “provide a distinctly 
larger pattern of contact with the game 
or other target.” 
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Everywhere we turn, an 
electronic computer is be- 
ing put into § action— 
working out industrial de- 
sign data, picking mates 
on television shows, or simply computing 
payroll records. Now, thanks to one of 


Literary 
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these devices, many years, much labor 
and considerable money has been saved 
in turning out a concordance of the 
poetry of the Victorian, Matthew Arnold. 


The flawlessly correct machine system of 


“editing has replaced a process that was 


formerly involved and required the 
painstaking detailed research of many 
editors and technicians. The method 
used was established by Cornell Univer- 
sity’s late Professor Lane Cooper, whose 
monumental Concordance to the Poems 
of William Wordsworth required 67 
people cutting and pasting and alpha- 
betizing 211,000 slips of paper—and then 
they had to proofread the results. He 
cut out lines of printed text and pasted 
them on $x5-inch papers, each bearing 
an index word written in the upper left- 
hand corner. Line numbers were pen- 
ciled, and page numbers and poem titles 
were stamped, on the slips. <A year 
elapsed before a publisher could be 
found, and another one before the huge 
volume reached print. Dr. Cooper’s 
concordance remains however, one of the 
largest ever printed, and his method has 
remained as standard operating pro- 
cedure to the present day. 

The Arnold work just published by 
Cornell University Press contains 965 
pages of print and an appendix, reveal- 
ing the occurrences of 10,097 words of 
the poet’s vocabulary and some 70,000 
references. It was produced at a daz- 
zling speed by using an IBM 704 Data 
Processing System under the general 
editorship of Stephen Maxfield Parrish. 

To do the job, the lines of verse, with- 


out punctuation, were punched on cards 
-a task that required only 69 key-punch 
operating hours. Line numbers were 
punched automatically by running 
through an IBM reproducer the deck of 
cards representing each poem along with 
a numbering deck on which the numbers 
from | to 999 had been punched in fixed 
locations. Page numbers were gang- 
punched on the same machine, and one 
title card was punched for each poem. 
Including the initial key-punching, some 
149 hours were consumed. The 17,000- 
card deck was then fed into an IBM Card 
Reader, which transferred the data to 
magnetic tape—Il hour. Meanwhile, a 
program had been written instructing 
the electronic “brain” to search the tape 
and to index alphabetically every signifi- 
cant word on it, omitting 151 nonsignifi- 
cant words previously stored in its “mem- 
ory,” by listing the entire line in which 
the word occurred together with identi- 
fying information. Reading at a rate of 
15,000 characters per second, and making 
42,000 logical decisions per second, the 
computer run took 38 hours, and the 
printing 10 hours. The IBM print, 
spaced into pages, was reproduced for 
publication by the offset process. 

Using the same process, Cornell Uni- 
versity Press, the country’s oldest, is pre- 
paring concordances to the poems of 
Yeats, Ben Johnson and Blake. Perhaps 
one day the question of Shakespeare's 
authorship will be conclusively solved by 
the 1BM test. 


x wk 


A scale-model __ plastic 
hobby kit showing de- 
tailed construction of a 
nuclear reactor and its 
associated components is 
a product of Revell, Inc. The kit is a 
replica of a typical atomic electric gen- 
erating station. It has complete interior 
and exterior details including the re- 


Going 
"Critical" 
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actor, steam generator, pumps, turbine 
generator, transformers, circuit breakers, 
and transmission lines and tower. ‘The 
kit is technically accurate and is similar 
to atomic power plants being built by 
Westinghouse for the Yankee Atomic 
Electric Company, Rowe, Mass., and for 
a Belgian utility group near Brussels. 
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Westinghouse and Revell teamed to pro- 
duce the new kit to provide a spark for 
catching the imagination of young stu- 
dents who would assemble it. With the 
plastic reactor goes a booki.t, A New 
IWorld of Atomic Power, by Dr. William 
Ek. Shoupp, technical director of the 
Westinghouse atomic power department. 
Dr. Shoupp is shown here explaining the 
model to a seventh-grade student. 


x «x * 


Ihe story of tonnage liq- 
uid oxygen-nitrogen pro- 
duction began in early 
1955 when — technical 
achievements in othe 
schedule, 


Keeping 
ICBM's 
On The Go 
well-ahead of 


fields, realized 


made long-range rocketry an immediate 


and imperative factor in the American 
weapons For this program, 
the U.S. Air Force initially required 600 
tons of liquid oxygen and nitrogen per 
day along the West Coast where the mis- 
sile test This re- 
quirement turned out to be more than 


Structure. 


centers were located. 


twice the capacity available from all the 
commercial plants west of the Rockies. 

Because ICBM'’'s travel in the rarified 
atmosphere of space, each missile must 
carry its own oxygen supply with which 
to burn fuel. The other major com- 
ponent of air, nitrogen, is conveniently 
inert and used in the program to safely 
purge lines and containers which will 
later hold or transport the highly reac- 
Both oxygen and nitrogen 
from the air at very low 
temperatures. The air is then distilled 
into the two components. 

At the time the USAF Air Research & 
Development Command marked its 
tenth anniversary in January, the mil- 
lionth ton of liquid oxygen-nitrogen had 


tive oxygen. 


are obtained 


been produced for it by its five major 
liquid generating facilities. The five, 
which make 85 percent of the Air 
Force’s total consumption, were de- 
signed, built and are operated by Air 
Products, Inc. ‘The first plant, built in 
the Santa Susana mountains of Southern 
California, went on stream in mid-1956. 
Since then, Air Products operators have 
produced a total of 1,000,000 tons of 
liquid oxygen and nitrogen for the Air 
Force at five locations, including Cape 
Canaveral, Fla. It is the mainstay ox1- 
dizer for the Atlas, Redstone, ‘Titan, 
Thor and Jupiter missiles. 
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Du Pont is producing 
a new plastic, leflon 
100, which is expected 
to be widely used in 
the electronics and 
industries. ‘The 
extruded 


Tefion 100 
Enters The 
Plastic Scene 


chemical 
FEP-flurocarbon 
or molded in thermoplastic processing 
equipment. It was developed as a sup- 
plement to Du Pont’s present line of 
Teflon TFE-flurocarbon resins, which 
must be processed in a manner similar 
to powdered metals. Like its TFE resin 
cousins, Teflon 100 is virtually immune 
to chemical attack, has excellent elec- 
trical insulating, “‘anti-stick,”” and _ fric- 
and will not ab- 
sorb moisture. Teflon 100 differs from 
the IT'FE resins in heat resistance. “TFE 
resins are rated for continuous service 
at temperatures to 500° F and at higher 
temperatures for limited periods of time. 
The usual service ceiling for Teflon 100 
is about 100° F less. Both materials re- 
sist cold to minus 450° F. Du Pont is 
said to have spent about $19 million for 
development and _ operating 


processing 


resin can be 


characteristics, 


tional 


research, 


costs during the 8-year period prior to 
starting up a commercial plant for 
Teflon 100 at Parkersburg, W. Va. Some 
of the material’s specific uses include 
jackets for coaxial and multiconductor 
cable, aircraft wiring, molded electronic 
components, laboratory tubing, and 
chemical equipment linings. 
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Vema, the 37-year- 
old, 3-masted oceano- 
graphic schooner be- 
longing to Columbia 
University’s Lamont 
Geological Observatory, has a new fresh- 
ness in the form of a deck coating based 
on epoxy resins. She is now on her six- 
teenth expedition, this time to circum- 
navigate the Antarctic to gather scientific 
data which will contribute markedly to 
our knowledge of the earth. Lamont 
scientists believe that an examination of 
cores which will be taken from the 
ocean bottom as near the ice as possible, 
will indicate changes of climate going 
back millions of years and show that the 
weather in that area at one time was 
much different than it is now. The 
deck coating had to protect the steel deck 
from salt water corrosion, sun, and the 
extreme temperature changes encoun- 
tered in sailing from the subfreezing zone 
of the Antarctic to the 130° F tempera- 
ture likely to be encountered off Aden 
in the Red Sea. Further there was a 
need for a safe, nonskid surface for the 
decks since the Vema’s size and the na- 
ture of her work in heavy seas make sure- 
footedness a necessity. Because the 
schooner would be away from its home 
berth for 9 months, it was also essential 
that a coating be laid that would with- 
stand long periods without maintenance; 


New Look 
For Research 
Ship's Decks 





SEATAINERS GO TO SEA 


Grace Line’s “Santa Eliana” (above) and “Santa Leonora” 
have brought all-container service to U.S. foreign trade. On 
weekly runs to South America, the ships each carry 476 
Seatainers, like the one at right. The 17x8x8-foot packets 
hold 18 long tons, and by cutting costly loading and un- 
loading periods, allow for more time carrying cargos. 
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I 1906 a pneumatic baseball was in- 
vented. It had a hollow core filled with 
air under pressure. 


Arounp 1908 glacier ice in the Alps 
was drilled with air-operated drills and 
extracted in blocks in the same manner 
as rock is quarried. It was delivered to 
Lyons, France, and several other cities. 
It was preferred to other ice because it 
was harder and lasted longer. 


Tue so-called ‘‘air towel,’” which is an 
electric blower often found in rest rooms 
of public places, came into being as a re- 
agitation against the roller or 
towel as a menace to public 
health. Massachusetts, Ohio and Michi- 
gan banned the roller towel first and 
were followed soon by 30 other states. 
The first replacement was the paper 
towel, but this required an attendant to 
replenish the supply of clean towels 
periodically and remove soiled ones. 

To overcome these difficulties, J. M. 
Ward, superintendent of the District 
Building in Washington, D.C., invented 


sult of 
common 


Olin Ouaiti 


the air towel in 1914. Its blower forces 
air through an electric heater and then 
out of an opening under which the hands 
are held for drying. Modern versions 
have an electric eye (photoelectric cell) 
attachment that starts the blower when 
the hands are held in drying position and 
stops it when they are removed. 


Joun DOS PASSOS, novelist, essayist 
and poet, was last year revealed as co-in- 
ventor of a compressed air gun that 
blows bubbles. It resulted from some 
experiments in his kitchen while he was 
conferring with a Hollywood writer and 
a New York lawyer regarding the making 
of his novel, U.S.A., into a motion pic- 
ture. It started when the visitors decided 
that the author’s small daughter, Lucy, 
was working too hard producing bubbles 
in the old-fashioned way. ‘The bubble 
gun has a hollow rubber handle, a barrel 
and a blunderbuss muzzle ending in a 
ring. When the ring is dipped into 
soapy water, a film forms across it. A 
squeeze on the handle sends a blast of air 
against the film, discharging a stream of 
up to six bubbles. 








the relatively small staff—a crew of 
eighteen and a scientific team of about 
twelve—has too many duties to permit 
extensive maintenance operations at sea. 
The epoxy coating applied was manu- 
factured by Burmar Chemical Corpora- 
tion from Bakelite epoxy resins produced 
by Union Carbide Plastics Company, Di- 
vision of Union Carbide Corporation. 
More than 600 gallons of the compound 
~ were used in coating the main deck, the 
deck-house roof, bridge, battery room 
and other storage compartments of the 
202-foot vessel. In most cases, the coat- 
ing was troweled on to a thickness of 
3/., inch. A small amount was brush- 
coated to a 10-mil thickness. 
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The problem of converting 
sea water into fresh is “as 
old as steamships,” accord- 
ing to a Southern Califor- 
nia Edison Company of- 
ficial. It has always been a low-efficiency, 
high-cost proposition, but the company 
is trying to find a way to reduce costs. 
It has devised a pilot conversion plant 
that went into operation early this year 
at Mandalay Beach, Calif. During the 
ceremonies putting the converter on 


Potable 
Water 
Cocktails 


May 1960 


stream, cocktails of the fresh water were 
served; and “it tasted like water from 
home taps, except that it is, perhaps, a 
bit flatter.” Although the unit is an ex- 
perimental one, it is thought to be the 
world’s largest, turning out 70 gallons of 
fresh water per minute. The plant uti- 
lizes 900 gallons of ocean water a minute, 
operating on the low-temperature distil- 
lation principle. The plant functions on 
spent steam from the adjacent steam 
electric plant. The 26-stage evaporator, 
built by Cleaver-Brooks, Inc., Waukesha, 


Wis., consists chiefly of two 6-foot-di- 
ameter steel components, 70 and 25 feet 
long. Brine flowing into the converter 
is steam-heated to 175° F, passing 
through the 26 stages, each of which is 
under a vacuum. Flashing takes place 
in each stage as pressure is lowered, the 
resulting steam rising to the top of the 
components and condensing into dis- 
tilled water on brass tubes. This pure 
water is siphoned from the plant in one 
direction; residue brine is returned to 
the sea. ‘The plant is expected to act as 
a forerunner to saline conversion facil- 
ities with capacities of 5,000,000 to 10,- 
000,000 gallons a day. 
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A 1600-foot tandem, 
tied-arch, double-deck 
bridge will be built 
over the Ohio River 
near Louisville, Ky., to 
link with Indiana. When finished, the 
structure will be the only one of its kind 
in the United States, and will require 
fabrication methods used only once be- 
fore in the history of bridge building— 
for the cantilever truss structure in the 
Carquinez Strait in California. The 
steel superstructure of the long Ken- 
tucky-Indiana link will be fabricated in 
Detroit, Mich., and shipped to the site. 
It will consist of two 800-foot spans, each 
double-decked. Each deck will carry 
42-foot-wide, triple-lane road with safety 
walks at each side. When completed 
sometime in late 1961, the structure will 
contain 15,000,000 pounds of fabricated 
structural steel, 1,250,000 pounds of rein- 
forcing steel and 8000 feet of aluminum 
railing. A contract of $5.4 million 
has been awarded to the Structural Steel 
Division of The R. C. Mahon Company 
of Detroit for the aeenge and construc- 
tion of the bridge’s $1.5 million substruc- 
ture is already underway. Ninety per- 
cent of the large structure’s nearly $15 
million cost will be paid by the federal 
government and each of the states con- 
cerned will pay 5 percent. A drawing of 
the bridge is shown below. 


Unique Bridge 
To Span 
Ohio River 





READY TUBING Tubing supplied 
by Republic Steel Corporation is made 
of ftat-rolled steel that has been in- 
spected and selected to insure its suit- 
ability for pneumatic and hydraulic 
cylinders. It is waiting for processing 
at Tomkins-Johnson Company. 
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Behind An Air Cylinder 


“Special Smooth” Welded Tubing Simplifies 


INSPECTION Light 


slick a surface. 


reflected from 
a polished metal table brings out the 
smooth interior finish of a hydraulic 
cylinder barrel in this close-up view. 
There is, of course, a limit to the de. 
gree of smoothness obtained, for lubri- 
cating oil will not stay put on too 


Cylinder Production 


HkE OMNIPRESEN] 
linder is sometimes called “the work 
horse of automation.” It is only when 


pneumatic C\ 


one fails to perform as it should that a 
glimpse is gained of the precise manufac. 
turing steps required to produce cylin 
ders of near-perfect roundness and con 
centricity, and having the smooth-wall 
characteristics needed. ‘To do all of 
these things in making a product line 
that meets quality specifications and yet 
remains competitive in price is a problem 
not unique to the wide variety of au 
cylinder makers. 
Tomkins-Johnson Company 
Special Smooth inside diameter Republic 
welded steel tubing in most of its “stock 
size’’ cylinders. The 
many according to the firm. The tubing 
as-received requires but five passes with 
a honing machine and minor working 
with polishing paper to bring it within 
the 6- to 8-microinch finish required. 
The tubing saves Tomkins-Johnson an 
estimated 5 percent in finish manufac- 


uses) a 


turing costs. 

In making the close-tolerance tubing, 
Republic Steel Corporation uses Elec- 
tronite flat-rolled steel. ‘The metal used 
is single strand, rim steel. Any fine- 
grained impurities in rim steel inherently 
fall within the core of the flat-rolled 
product. This leaves the edges with a 
high degree of purity, important because 
the edges are fused together in an elec- 
trical-resistance self-weld. By using the 
proper combination of speed, pressure 
and temperature, neither welding rod 
nor flux need be introduced. 

After forming, the welded tube moves 
in a continuous processing cycle through 


advantages are 


a controlled atmosphere normalizing 
furnace. This stage assures a uniform 
ductile tube for subsequent drawing op 
erations and makes the weld structure 
identical to the structure of the rest of 
the tubing. 

Carefully inspected and selected for air 
and hydraulic cylinder use, it is tested 
electronically on a Farrowtest unit for 
possible defects rather than by the more 
conventional high-pressure hydrostatic 
testing. ‘This locates incipient flaws that 
escape standard limit-pressure examina- 
tion. 


QUICK PROCESSING A vertical 
honing machine is ready to make a 
pass at a length of steel tubing which 
will become a cylinder. A few passes 
are enough, and these are only for 
smoothing, not for increasing the 
diameter. 
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Sales Engineering 


EVERAL months ago we reported the 
awards presented by a group of construc- 
tion men on the West Coast. ‘The 

coveted Golden Beavers were handed to men 
noted for their service to the industry and to 
the people working in it. 

When such an article is presented we almost 
expect that the majority of construction men 
will look at the article and be interested in 
the awards. ‘This we found to be so, for about 
85 percent of our readers in that field read the 
story. What puzzled us was the indication 
from a readers’ study that more than half the 
readers in other fields also looked at the article 
and were interested in it. There is an old 
axiom in the editing and publishing field that 
names make news and this possibly accounts 
for some of the interest. 

Then, a few weeks ago, we were talking with 
a group of friends in a manufacturing indus- 
try and the subject came up. The conversation 
helps explain some of the interest and was a 
bit surprising. ‘The gist of the whole thing is 
that while many industries award and recog- 


Free 


HEN the _ soon-to-be vacationing 

American motorist services his car 

for the family’s long-planned excur- 
sion, about the last word of instruction to the 
service attendant will likely be ‘and check the 
air in the tires.”’ 

[t has often been said that the most frequent 
contact that the layman has with compressed 
air is in the tires on his car. It’s also a little 
realized fact that the installed compressor 
horsepower of the automotive service industry 
is greater in aggregate than that of many an- 
other industry where compressed air is an in- 
tegral part of a process. There are now some 
200,000 service stations meeting motorists’ 
needs. With the current U. S. automobile and 
truck population in the neighborhood of 60 
million, that adds up to a lot of service. 

“Free air’’ was a common sign on early gaso- 
line stations. The popularity of establishments 
offering the use of their compressor gratis can 
be fully appreciated only by those old enough 


nize service in some fashion, the Beavers are 
almost unique in honoring a man in a “supply” 
category. 

“I wonder,” said one of these men, “how 
many times it is that behind a successful job, 
whether it’s a construction project, a new plant, 
a process line or, in my field, an assembly line, 
stands a good sales engineer that must have 
known not only his product well, but knew 
quite a bit about the over-all job too.” “So 
many times, too,” said another, “the guy that 
sold the job and did a lot of hard work sits 
back and lets somebody else get the ‘well- 
done’s.’ ” 

The general consensus was that most engi 
neering salesmen, because of their thorough 
training and wide experience in the field, are 
an invaluable addition to the engineering 
staffs of companies in all fields. One man 
summed it up well: “There should be more 
awards like that because so many sales engi- 
neers give so much more time than they really 
have to simply because they are interested in 
us and really want to be of service.” 


Al 

Ir 

to have wielded a hand pump. Since 1907, 
when the first gas station made its appearance, 
the air that was once almost solely used for tire 
inflation is now put to work in a variety of 
ways. Besides the almost universal air-over-oil 
hydraulic lift and grease guns, spark plugs are 
cleaned with its aid, wheels changed and ro- 
tated, mufflers and shock absorbers replaced, 
undercoating applied, general repair work un- 
dertaken and it is even used in some types of 
automatic car washing equipment. With all 
of these growing air usages in the automotive 
shop, it’s small wonder that the larger service 
stations sometimes consider the tire inflation 
hose almost insignificant. 

Nevertheless, it is true that this is a nation on 
wheels aud of the 60 million vehicles, the num- 
ber that don’t ride on pneumatic tires is in- 
significant. We'd like to point out that the 
air in our tires is just another example of our 
dependence on compressors and compressed 
altf. 





Supplying Brake Fluid to Autos 


Edward G. Dickson 


A CONMPRESSED air feed system 
makes brake fluid instantly avail- 
able to mechanics at Sta-Rite Muffler & 


Brake Station, Miami, Fila., 
them to do their work with greater ease 


enabling 


and efhcency. 

Phe system, planned and installed by 
shop personnel, pipes brake fluid from 
stockroom some 60 feet 
of the shop. 


a drum in the 
to the brake service area 


ete 


— 
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TRANSFER PIPING 


Here, with a long length of rubber tub- 
ing and a quick-coupling connection, a 
mechanic always has brake fluid avail- 
able for flushing or bleeding on the job 
he is handling. 

Shop-made fittings for the brake-fluid 
drum in the stockroom are the key to 
the transfer system. These have been 
set in threaded filler and drain plugs. 
In one of the plugs is a tire valve, 
through which compressed air is put into 
the drum. Pressure is kept at about 15 


In the left photo the 


major fittings are circled. On the drum the 
left fitting is the fluid outlet, the right one, 


the tire-valve air inlet. 
pipe joint and on-off valve. 


Above, tubing runs to 


Reducing Foundry Costs 


packing unit is self adjusting to compen- 
sate for wear and keep power and speed 
Advantages over earlier 
models, as listed by the manufacturer, 


AND WIPER RAMMERS are de- 

signed to cut foundry costs, improve 
quality of work, and speed up over-all 
operations. ‘These air-powered rammers, 
manufactured by Ingersoll-Rand Com- 
pany, have a specially designed front seal 
of neoprene-felt that wipes the surface of 
the cromeplated piston rod completely 
clean. This prevents entrance of any 
sand or abrasive material into the bore of 
the guide or the barrel. A leather seal 
ring makes an air-tight seal around the 
rod, providing positive sealing with 
minimum friction. Air pressure against 
the face of the seal holds it tightly against 
the rod. The unit’s crome-plated piston 
rides smoothly in the honed barrel, re- 
ducing frictional losses. The complete 


30 


at a Maximum. 


include: a consistently uniform blow 
that produces required sand density 
faster; twice as many blows per minute 
with the same amount of air consump- 
tion; and a better quality mold with less 
ramming at increased speeds. As for 
dimensions, the Size 341 and 441 are 
92° /, and 507/, inches long, respectively, 
including butts. The 241 is 523/, inches 
long, while bench-type versions of the 
same tool are 251/, or 231/, inch long 
with pistol grip handle or lever throttle. 
Weights range from 18 to 471/, pounds. 
Barrel bores are 15/,,, 15/, and 2 inches. 


psig. In the other plug is a fitting with 
rubber tubing extending inside to the 
bottom of the drum. Above the supply 
barrel, the tubing connects with 1/,- 
inch galvanized pipe through a cut-off 
valve. The pipe, in turn, runs to the 
ceiling and across the shop to the brake 
service area where the system ends with 
a length of easily maneuvered rubber 
tubing. The drum is charged with air 
only about once a week. (A drum of 
brake fluid lasts the shop 2 or 3 weeks.) 








“Is that one of our boys?" 
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Aiding Truck 
and Trailer 
Unloading 


TRUCK DRIVER arriving at load- 
A ing docks is often faced with the 
annoying task of stopping his vehicle to 
open the rear doors, then crawling back 
into the cab to move the truck to final 
position. He must do this because the 
doors would be obstructed by the load- 
ing ramp if he tried to open them when 
snug against the dock’s bumper. 

An air-operated doc kboard, called the 
Aero-Board, has been devised to elim1- 
nate this problem. The trailer or 
truck can be backed in with doors closed, 
and once against the dock, the doors can 
be opened without meeting a ramp. Up 
to this point the Aero-Board, manufac- 
tured by the Freightliner Corporation, 
Portland, Ore., is held aloft by its air- 
powered hydraulic cylinder. When an 
air valve is pushed from the “up” to 
the “down” position, the permanently 
installed dockboard moves from the 
vertical to the horizontal, ready for use. 
The truck is loaded or unloaded and 
then the board is raised, ready for the 
next vehicle to move in. 

The Aero-Board’s parts can be seen in 
the accompanying drawing and _ photo- 
graphs. Its steel safety tread board is 
57 inches long and 60 inches wide, 
painted aluminum. It is permanently 
afhxed to the dock by a piano hinge and 
raised and lowered by a hydraulic cyl- 
inder attached below. A second model 
is built for docks that do not have 
bumpers. ‘This flush-dock model has its 
own fabricated steel bumper. 

Rated capacity is 10,500 pounds wheel 
load or a 4000-pound-capacity lift truck. 
The hydraulic fluid tank is mounted 
near the cylinder and air controls are 
located at hand level on the dock. Air 
for a unit is held in a receiver tank cen- 
trally located in the terminal and lines 
run from the central location to each 
hydraulic unit. Up to 24 of the boards 
can be activated by one receiver. Small 
single- or 2-stage compressors normally 
supply the air. 

The main advantage of the air- 
operated device is that it speeds loading 
and unloading of trucks, which results 
in dollar savings in the labor time spent 
on each. It also saves storage space be- 
cause it is quickly folded out of the 
way when not in use, and its permanent 
position prevents it from slipping dur- 
ing loading. Further, the air-powered 
device is much more easily handled than 
a manually moved ramp, and its use of 
compressed air means that no electrical 
outlets must be at hand. 
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SAVING 
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AIR POWER 
APPLICATIONS 
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wore. 
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LOWERING This Aero-Board is being moved down to rest on the bumper so that 
the packing cases in the background can be rolled into the truck at left. The air- 
powered device allows the truck doors to be opened after final positioning of the ve- 
hicle, and makes loading faster and easier. 


DETAILS The cutaway drawing at left shows how the Aero-Board is installed. 
Visible are the hydraulic cylinder that raises the metal tread board, the hydraulic 
liquid reservior, and the air supply line and lever control. In the right picture are 
two of the Aecro-Boards, one down ready for use and the other raised. 





Two 30 horsepower multi-stage 


Motorpumps on boiler feed service. 


MOTORR PU 


... the pump 


that always stays on stream 


Where your process or production depends on move- 
ment of liquids, you can rely on Ingersoll-Rand Motor- 
pumps for continuous, efficient pumping. Motorpumps arc 
built for rugged service and their simplicity of design al- 
lows for easier, faster maintenance if required. 

These close-coupled units range in sizes from 14 through 
75 horsepower . . . capacities to 3200 gallons per minute 
... heads to 650 feet. They’re available with threaded or 
flanged suction and discharge connection and come in 
single, two or four stage models. 

To learn how Motorpumps can solve your specific pump- 
ing problems, call on the specialist at your nearby I-R 
branch—or write direct. We'll design a unit for your spe- 
cific applications if we can’t meet requirements from our 


many standard modcls. 


1860 - 1960 


a century of pump progress 


from the leading manufacturer . . 


Ingersoll- Rand 


739 11 Broadway, New York 4, N. Y. 


OTHER I-R PUMPS AVAILABLE 


Self Priming Cradle Mounted 
Split Pumps Pumps Pumps 
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Awierican Hoist & Derrick Com- 
pany has released a 20-page catalog on 
the 200 Series Crawler Excavator/Crane. 
The catalog, No. 720-CG-3, describes and 
illustrates features aiding both owners 
and operators, including a positive pres- 
sure backhoe and a positive rope-crowd 
Ihe 200 Series ma 


chine’s versatility is shown on many dil 


shovel attachment. 


ferent jobs, such as crane, magnet, clam 
shell, dragline, shovel and backhoe proj] 
Copies of the publication are avail 
able directly from 
the company. American Hoist & 
Derrick Company, 63 S. Robert, St. Paul 
7, Minn. 


ects. 
from distributors o1 


A GUIDE has been issued that lists 
the ability of metals, plastics and syn 
thetic rubbers used in the manufacture 
of Flo-Ball Valves to resist the 
sive effects of 390 industrial fluids. A 
the 


corTrTo 
table estimate of 
etfect of the fluids on selected materials 
ol construction. ‘Ihe metals are alum1- 
num, steel, semi-steel, and 316 
stainless steel; the synthetic rubbers are 
Buna N, neoprene, and Viton A; the 
plastics are Teflon, nylon and Kel-F. An 
introduction provides a cross section of 
the Flo-Ball Valve and the chemical com- 
position of the metals used in its con. 
struction. ‘Lhe physical characteristics 
and temperature range of the plastics 


permits rapid 


carbon 


and synthetic rubbers are also provided. 
Requests for the Corrosion Guide should 
company letterhead. Hydro 
matics, Inc., 70 Okner Parkway, Living 
ston, N. J. 


be on 


ComprRESsED AIR DRYERS in three 
new sizes have been added to the line of 
Van-Air Dryers. ‘They have capacities of 
10,000-, 11,000- and 11,500-cfm, at 100- 


psig pressure. This brings the total line 
to 33 sizes, with ranges for drying any 
volume of compressed air from all the 
air for a plant down to minimal air fot 
small operations. Adaptable to any air 
system, the drying process is designed to 
intercept residual water-vapor along 
with microscopic abrasives and potent 
acid fumes which elude aftercooler, re- 
ceiver and filters. It goes without say- 
ing that capturing these corrosive by- 
products of air compression prolongs 
the life and accuracy of pneumatic 
equipment and prevents freezing air 
lines. Dryers are automatic—require no 
regeneration, heat or power. Moisture 
Control, a 16-page brochure, explains 
the method in detail. It is available 
without cost. Van Products Com- 
pany, 5729 Swanville Road, Erie, Pa. 


Tue Atomic Energy Commission has 
published a 4-page pamphlet, USAEC 
Patents Available for Licensing (TID- 


1557—first revision). The pamphlet 
briefly describes the scope of the Com- 
mission’s patent portfolio, the avail- 
ability of patent abstracts, procedures 
for applying for patent licenses, pro- 
cedure for applications for royalty, and 


BIG BERTHA FOR BISCUITS 


This 16-incher is not a naval gun but a 40-foot food mixing machine called a Ko- 
Kneader, built by the Chemical Machinery Division of Baker Perkins Inc., Saginaw, 


Mich. 


which will aid the action of a huge mixing screw placed inside. 


Its “rifling”—visible in the left picture—is actually rows of stainless steel teeth 


The right picture 


shows the barrel’s two halves and the intricate screw overhead; breaking apart of the 


barrel aids cleaning. 
materials per hour. 
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In operation, the behemoth can process about 10,000 pounds of 


the availability of patents. It is ob 
tainable without charge. U.S. Atomu 
Inergy Commission, Technical Informa 
tion Service Extensicn, P. O. Box 62, 
Oak Ridge, Tenn 


Screw PATTERNS can be quickly 
changed on the new, appropriately 
named R-A-F (Rapid Automatic Fasten- 
ing) Screw Driver. The job is accom- 
plished simply by loosening and tighten 
ing two bolts on each powerhead. The 
R-A-F drives virtually any number of 
screws in practically any production pat 
tern. Meeting the demands of the fast- 


est assembly lines, the fixture is also re- 
ported to run screws in | second. Three 
power ranges are provided by three dif- 
ferent Multi-Vane Air Motors for pre- 
cise, predetermined torque control. In 
each power range, the motors run to 
stall, driving screws to a preset, accurate 
torque. Powerheads can be located as 
close as 2 inches, center-to-center, and 
can be added or removed easily. Every 
common screw type can be handled by 
the standard R-A-F; special hard-to-feed 
screws can be used with minor adapta- 
tions In many Cases. 

Standard vibratory or barrel feeders 
are used, each feeder handling as many 
as four powerheads. As for its dimen- 
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the fastest, 
safest and 
surest way to... 


a Leakproof 
Hose 
Connection 


PUNCH-LOK 
= Ley) = ed WV | 


See Your Distributor 
or write direct for catalog and prices 


ce The Sign of a GOOD Hose Clamp 


DUNCShs|LoKe 
(ompany 


Dept. H, 321 North Justine Street, Chicago 7, Illinois 
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WRITE FOR 
BULLETIN 





830 Wood Street @ Three Rivers, Mich. 


FROM FORGING 
TO FINISHED 
PRODUCT 


NATIONAL FORGE HANDLES THE COMPLETE JOB. 





SPECIALIZING IN: 
e Steel Making ¢ Flame Hardening 
e Open Die Forgings e Chrome Plating 
e Machining e Nitriding 
e Hollow Boring e Crankshaft Manufacture 
e Heat Treating e Crankshaft Reconditioning 


For high quality production and one source 
responsibility, for the complete job call National 
Forge — specialists for over forty years in com- 


mercial forgings. 


NATIONAL FORGE COMPANY 


IRVINE, WARREN COUNTY, PENNSYLVANIA 
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sions, the unit is compact for production 
line installation. Column height meas- 
ures only 423/, inches. ‘The standard 
base measures 24 inches square, but 
larger bases can be furnished for mount- 
ing larger fixtures. ‘Throat depth ranges 
and powerhead strokes are widely vari- 
The throat depth ranges from 
to 14 inches from center line of 
This clearance 


able. 
8°/s0 
powerhead to column. 
allows ample room to handle a wide 
variety of jobs. Powerhead stroke is 
adjustable to 6 inches maximum. In- 
gersoll-Rand Company, 11 Broadway, 


New York 4, N. Y. 


An ESTIMATED 250-percent increase 
in service life, plus more complete soot 
removal, can result from the use of high- 
alloy, shell-molded nozzle heads in a new 
soot-blower design for stationary and 
marine high temperature boilers. ‘The 
nozzle heads are used in long retract- 
able soot blowers that are replacing 
fixed units for tube cleaning work. ‘The 
nozzle is welded to the end of a lance 
which sprays jets of high-velocity air (or 
steam) through the nozzles. ‘The lance 


simultaneously rotates and extends or 


retracts within the boilers. Because the 
jets release more mass at higher velocity, 
better cleaning is said to be accomplished 
with the long soot blower than with 
fixed units. When blowing is com- 


pleted, the lance and nozzle assembly are 
retracted from the corrosive heat zone 
into a protective sleeve in the boiler 
wall or roof. Cast from type HN (Alloy 
Casting Institute designation) _heat- 
resistant alloy, nozzle heads must re- 
sist unusually severe operating condi- 
tions. Boilers may be fired with black 
liquor, waste heat, pulverized coal, 
stoker coal, Bunker C oil, or other fuel 
oils containing much destructive sulphur, 
sodium and vanadium pentoxide. 
Nozzle heads are exposed to flue gas 


temperatures as high as 2300° F, radiant 
heat from burners, abrasive burner ash, 
plus some blowing medium—air or high- 
velocity steam at pressures from 100 to 
600 psig and temperatures to 800° F. 
Two alloy nozzles are shown in the 
photograph. Blaw-Knox Company, 
Copes-Vulcan Division, Erie, Pa. 


Avuminum foil is available with an 
adhesive coating that bonds it perma- 
nently to plastics, plywood and other 
wood products. Foil in this form, ac- 
cording to the manufacturer, promises 
to open broad new marketing possi- 
bilities for aluminum because of the 
improved properties it lends to other 
materials. When bonded integrally to 
wood or plastic products, the coated 
foil may serve as a moisture barrier, 
decorative element, a base for paint, a 
light reflector, a strengthening agent o1 
disperser of heat. Specifically it is ex- 
pected to be used in the manufacture 
of hard and soft plywood, furniture 
panels, wall coverings and plastic lami- 
nates. Bonding to other materials is 
accomplished under heat and pressure, 
usually in a hot press. The foil be- 
came feasible when Polymer Industries, 
Inc., created Dri-Line, a type of coating 
which anchors extremely well to any 
aluminum surface, This coating will 
chemically react with cellulose materials 








SQUARE D 


ARE DEPENDABLE, 


EASY TO USE 


e Dual-voltage coils 
simplify stocking and 
installation 

e Minimum of moving 
parts reduces wear 


e Condensation is 


blown into atmosphere { u = 


—coil and other parts 
stay dry 

e Operates at pressures 
up to 250 P.S.I. 


e Available with 2-way, 
3-way or slow-bleed 
valves for AC or DC op- 
eration 


Write FOR DETAILS. Square D Company, 
4041 North Richards Street, Milwaukee 12, Wis. 


SQUARE J) COMPANY 


| wherever electricity is distributed and controlled 
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SPEED RATIOS 
Poly-V is patented 





CONVERT TO R/M POLY-V° DRIVE! 


NO OTHER DRIVE DELIVERS AS 
MUCH POWER IN AS LITTLE SPACE! 


@ MORE POWER — LESS SPACE 
. . with Reliability 


@ SINGLE UNIT DESIGN 

@ ELIMINATES BELT 
“MATCHING” PROBLEMS 

@ MAINTAINS GROOVE SHAPE 

@ CONSTANT PITCH AND 


@ LESS WEAR ON BELT AND 
SHEAVES | 

@ COOLER, SMOOTHER RUNNING 

@ COMPLETE CONTACT-PRESSURE 

@ TWO BELT CROSS SECTIONS 
MEET EVERY HEAVY DUTY 
POWER REQUIREMENT 

Write For Bulletin M141 


rmMio1s 


Engineered Rubber Products .. More Use per Dollar 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 











and with cured resins to form almost 
permanent bonds. The adhesive coating 
will not adhere to any substance, or it- 
self, except under the specific conditions 
of pressure, heat, time and moisture. 
[he foil will be available in gauges 
down to .001 and in widths to 50 inches, 
coated on one or both sides. Alumi- 
num Company of America, 734 Alcoa 
Building, Pittsburgh 19, Pa. 


Two-staGE air filters—two filter ele- 
ments in a single housing, with each 
element independently sealed—for both 
heavy-duty automotive and _ industrial 
engines have been devised by Purolator 


NEW PLAINLOCK COUPLINGS Products, Inc. ‘The dry-type filters were 


designed for more efhcient engine protec- 


AND FITTINGS tion where automotive and industrial 


For Low Cost Jointing of Plain End Pipe equipment is continually operated under 
abnormally dusty conditions, such as in 


construction, mining, logging and sand, 
cement, or gravel hauling. Each unit 
embodies two separate elements. Both 


EASIEST WAY TO : 
MAKE ENDS MEET of 





@ Speed Installation — Save Time 
and Labor — Cut Piping Costs 


@ No pipe end preparation 
@ Positive grip of pipe ends 
@ Low cost couplings and fittings 


@ Join standard or light wall carbon 
or stainless steel, aluminum and 


other piping materials 


WITH OVER 1100 VICTAULIC ITEMS | 

CUT COST FOR BETTER AND EASIER PIPING the first- and second-stage elements 
| operate independently at a_ reported 

99.8-percent efficiency at all engine 
speeds. ‘The second-stage element’s func- 
tion is to provide continued engine pro- 
tection in case the first stage, or working 
element, is damaged. ‘The elements are 
made from a plastic impregnated cellu- 
lose with a new depth-type radial pleat- 
ing for greater dirt holding capacity. 
The porosity of the filter media for both 
elements is the so-called ‘“‘extra-fine” 
type. The filters are rated from 450- to 
1150-cfm with an exceptionally low ini- 
tial restriction. Extensive field testing 
has proved that the advantage of hav- 





Standard Couplings Lightweight Couplings Snap-Joint Couplings Rigid Couplings 


Malleable Iron Fittings PVC Lined Fittings Plastic Fittings Aluminum Fittings 
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"Aha—just as | suspected." 
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ing a low initial restriction will provide 
element life anywhere from 600 to 2000 
hours continuous use. Mounting straps, 
rain hoods, and outlet adapters have 
been designed and are available for in- 
stalling the filters in the field. Servic- 
ing the 2-stage air filter does not require 
any special service program. ‘The two 
elements, telescoped one into the other, 
are independently sealed in one housing 
permitting the first-stage element to be 
removed, cleaned or replaced without 
distributing the second-stage. Puro- 
lator Products, Inc., Department 123, 
Rahway, N. J. 


REMoviNG all the liquid present in 
compressed air over the full range of air- 
flow capacity of the air line is the feat 
of the Series 30 BE air line filters illus. 
trated. Improved baffling makes it pos- 
sible. A transparent bowl of strong 
plastic is an important design feature. 

It has a high safety factor and great 
resistance to fatigue under cycling loads, 
it is reported. Furthermore, the bowl is 
larger than those used previously and 
has a larger quiet zone, holding 53 per- 
cent more liquid before emptying be 
comes necessary. The filter has been 
designed to be quickly and easily cleaned. 
No tools are needed and there are only 
four parts to handle. ‘The Series 30 BE 


(and Series 30 BE-N, with a metal bowl 
lor high-temperature and high-pressure 
applications) is available for use with 
pipe of 1/,, 3/,, and 1/, inch. A choice 
of four optional and interchangeable 
filter elements for removing the solid 
particles from compressed air may also 
be had. Unless otherwise specified, the 
filter is furnished with a 74-micron, 200 
reinforced Monel wire screen. 
smaller particles from 


mesh, 
For removing 
compressed air, optional 64-, 25-, or 5- 
micron sintered metal filter elements are 
available. C. A. Norgren Company, 
3400 S. Elati Street, Englewood, Colo. 


Tue ENGLISH volume of the pro- 





How to get 
drier or cooler 


AIR or GASES 


at low cost 


NIAGARA AERO AFTER COOLER 
cools a compressed gas, or air, below 
the temperature of the surrounding 
atmosphere, thus preventing the 
condensation of moisture in your 
lines. The gas will contain only half 
of the moisture left in it by conven- 
tional methods. Even drier gas can 
be produced if you require it. 

In working with controlled at- 
mospheres of inert gases to prevent 
undesired reactions, this dryness of 
the gas at low cost is a great ad- 
vantage. The cost of the Niagara 
method is low because it uses evap- 
Orative cooling, saving 95% of the 
cost of cooling water (and its pip- 
ing and pumping). This direct sav- 
ing of cost pays for the Niagara 
cooler in less than two years. 


If you use compressed air to 
Operate instruments or pneumatic 
equipment you will get better re- 
sults by using the Niagara Aero 
After Cooler. 

Write for Bulletin 130, or ask 
nearest Niagara Engineer if you 
have a problem involving the in- 
dustrial use of air. 


NIAGARA BLOWER COMPANY 


Dept. 


CA-5, 405 Lexington Ave., New York 17, N. Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 
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GROUND-JOINT FEMALE COUPLING, STYLE X-34 


vKlhialle 


FOR PILE DRIVING 


...AND ANY | Bay 
STEAM, AIR, 
WATER AND 
HYDRAULIC 
SERVICES... 


HIGH OR LOW‘ 
PRESSURE 

Unequalled for safety, efficiency and long 
service life. Ground-joint union between 
stem and spud provides leak-proof, trouble- 
free seal...no lost or worn-out washers to 
replace. All parts malleable iron or steel, 
rustproofed. Furnished with superstrong 


“Boss” Offset and Interlocking Clamps. 
Sizes %" to 6", inclusive. 


COMPANION MALE COUPLING 
“BOSS” | / ‘ 
STYLE MX-16 Who 


Companion coupling for “GJ-Boss'’, described 
above, and “Boss” Washer Type Couplings Style 
W-16. Each size fits same size hose... oversize 
hose not required. Furnished with “Boss Offset 
and Interlocking Clamp. Sizes % "te 6", inclusive. 


“BOSS” HOSE MENDER, STYLE BM-16 


The practical, safe way to restore damaged hose 
to service. Fitting consists of corrugated mender 
tube and two “Boss” Interlocking Clamps. Tube 
has flanges to engage clamp fingers. Thoroughly 
rustproofed. Sizes 2" to 6" 


Stocked by Manufacturers and Distributors 
of Industrial Rubber Products 


Viedwe & Coupling Co. 


GENERAL OFFICES & FACTORY— PHILADELPHIA. 22, PA 
BRANCHES—CHICAGD . BIRMINGHAM - LOS ANGELES - HOUSTON 
DIXON VALVE & COUPLING CO“LTD., TORONTO Associate Companies 


Buck ir mpany Juarryvilie Pa Precis 





this unit to 
“PUSH” OIL 


OUT OF WELLS . 
is dependably 





The unit shown, built by Pressure Lift Service 

Co., Inc., Shreveport, La., will ‘‘push” the oil up and 

out of as many as eight wells at one time. A 

Brook Open Drip Proof 15 HP a.c. motor was 

selected to provide dependable, economical power. 
Despite their modest cost there is no finer motor than 

a Brook. That is why so many petroleum producers and 
processors are profiting from Brook Motors. All 
standard enclosures—1l to 600 HP. Send for brochure. 


World'¢ Most Respected Motor” 


SINCE 1904 


BROOK MOTOR CORPORATION 


3302-04 W. Peterson Ave., 


In Canada: BROOK ELECTRIC MOTORS OF CANADA, LTD. 
250 University Ave., Toronto 


Factory Representatives, Warehouses, Dealers, in Principal Cities. 


Chicago 45, Illinois 
ELECTRIC 
MOTORS 





EXCESSIVE AIR TOOL 
MAINTENANCE ? 


The majority of air tool down time and 
maintenance cost can be traced directly 
to dirty compressed air. Rust, pipe scale 
and other foreign materials are picked 


up from the air system by the moving 
air stream. This entrained debris is a 
sure source of trouble if allowed to 
enter your air operated equipment. 


An Adams Poro-Stone filter is scientifi- 
cally designed for maximum separating 
efficiency. Centrifugal forces trap 
entrained solids and liquids in the 
exclusive interior shell slots. They then 
drain into the lower liquid chamber for 
periodic removal. The gas then is com- 
pletely cleaned as it diffuses thru the 
minute voids of the Poro-Stone element. 


Throughout their operating range, they 
require only Y% PSI pressure drop—a 
negligible reduction from line pressure. 
Virtually no maintenance or servicing is 
required — assuring continued cost cut- 
ting, trouble free air. 

Adams Poro-Stone air filters are avail- 
able from stock in a wide range of sizes. 
Find out today how they can eliminate 
your compressed air problems. Write 
for Bulletin 117. 


R. P. ADAMS CO., INC. 


209 East Park Drive 
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Buffalo 17, New York 
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ceedings of the Third International 
Coal Preparation Congress, held at 
Leige, Belgium in June 1958, has been 
issued. Eight hundred members repre- 
senting 23 countries attended the Con- 
gress where 67 papers were presented, 
having a total of 127 authors. ‘The vol- 
ume contains final versions of the papers 
and discussions, speeches, list of mem- 
bers, and general reports. It has 790 
pages with 700 figures, and deals with 
the present state of coal preparation in 
Copies may be obtained by 
Cost to non- 


the world. 
applying to the institute. 
registered members is 600 Belgian francs; 
to registered, 200 francs. Institute 
National de l’Industrie Charbonniere, 7 
Boulevard Frere-Orban, Liege, Belgium. 


Tare DISPENSERS designed for large- 
volume taping operations have been 
introduced by Minnesota Mining & 
Manufacuring Company. Called Scotch 
brand air-operated definite-length dis- 
pensers and available in_ fourteen 
models, these portable machines auto- 
matically dispense pressure-sensitive tape 
to almost any present length—right into 
the hands of the operator for fast ap- 
plication. All of the machines, which 
range in weight from 22 to 74 pounds, 
can be equipped with four different types 
of valves: an air valve activated: by foot, 
hand, arm, knee or conveyed product; an 
air-operated valve with a_ time-delay 
switch, activated by slight finger pres- 
sure which sets in motion a tape de- 
livery cycle that dispenses the tape and 
completes the motion automatically; and 


=. 
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an air-electric valve, activated by simply 
removing a strip of tape from the ma- 
chine. The removal action triggers the 
switch that sets in motion the automatic 
tape delivery cycle that completes itself. 
The units are designed to reduce tape 
waste by reducing time and effort of 
dispensing, and to increase taping efh- 
ciency by allowing more time for the 
taping application. ‘Their finely ground, 
unexposed blades prevent operator's 
fingers from being injured during rapid 
dispensing and assure neat, trim strips of 
tape. It is reported that each machine 
can be operated for only a few pennies 
a day. All can be readied for instant use 
simply by attaching them to almost any 
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lactory or office air line. Since they are 
available complete with air hoses, valves, 
regulators, gauges and other necessary 
attachments, there is no need to purchase 
extra fittings. Lhe company’s booklet 
No. P-IADLF explains the units in de- 
tail. Minnesota Mining & Manu- 
facturing Company, Department JO-103, 
900 Bush Avenue, St. Paul 6, Minn. 


SELEC LION of drive screws and nails 
is easy with the sample board offered 
without charge by The Hillwood Manu- 


facturing Company. The 12x16-inch 


placque can be hung on the wall or stood 
up on a counter for quick, easy refer- 
ence. Mounted on it are samples of 23 
nails of different sizes, in six different 
types. Below each is printed the num- 
ber of nails in a pound. Uses for each 
type are also described. Nails displayed 
include: Helyx drive screws, all-purpose 
fasteners for general construction; Helyx 
concrete screws, which need no drilling 
or plugging for driving directly into 
concrete masonry or block; Helyx floor 
screws, for fastening all types of hard- 
wood flooring; Spyrol drive screws, used 
in general construction for drywall, 
plasterboard, cedar shakes, shingles and 
underlayment; Rol-thread nails for gen- 
eral construction, rugged pallet making, 
and general box assembly; and Ring barb 
nails for drywall, underlayment, etc. 
The Hillwood Manufacturing Company, 
21700 St. Clair Avenue, Cleveland 17, 
Ohio. 


SEAMLESS steel tubing and electric 
welded steel tubing are described in an 
8-page 1960 catalog (CS-60) offered by 
Ohio Seamless ‘Tube Division of Copper- 
weld Steel Company. Carbon and alloy 
steel grades of seamless tubing are de- 
tailed in mechanical, pressure, aircraft 
mechanical and airframe _ categories. 


May 1960 





Carbon steel grades of electric welded 
stecl tubing are reviewed in mechanical 
and pressure divisions. In _ addition, 
a section covers fabrication and forging 
of steel tubing into finished or semi- 
finished tubular parts and components. 
Ihe brochure is available without cost. 
Copperweld Steel Cempany, Ohio Seam- 
less Tube Division, Shelby, Ohio. 


S rock sizes of Link-Belt roller chains 
and sprockets, available for immediate 
delivery in every major industrial area, 
are conveniently listed in a 44-page book, 
No. 2757, just released by the manutfac- 


turer. Keydexed for easy reference, the 


book lists more than 2000 types and sizes 
of roller chains and sprockets, including 
standard and double pitch power trans 
mission chains, a large selection of con 
vevor chains and attachments, and one 
of industry’s 
sprockets—all off-the-self items. An 18 


most complete lines ol 


Whether you break ground or 
production bottlenecks 


Air-Maze filters will 
keep your compressors on the go! 
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Breaks Ground for highway repair. This calls for dirt-free air to protect 
precision parts of portable tools and compressor cylinders against premature 
wearing and scoring. So to assure operating dependability, cut downtime and 
engine overhaul, contractors rely on Air-Maze filters to scrub dirt-ladened intake 


air completely clean in a bath of oil. 


Breaks Production Bottlenecks. This manufacturer insures continuous, 
trouble-free operation of automatic production machinery by using only filtered 
air in control systems. Erratic operation and production breakdowns are avoided 
because Air-Maze oil bath filters keep airborne dirt from close fitting pistons, 


valves and control components. 


The Filter 
Engineers 


AIR FILTERS » SILENCERS » SPARK ARRESTERS « LIQUID FILTERS « OIL SEPARATORS « GREASE FILTERS 
Dept. CA-5 +» 25000 Miles Road + Cleveland 28, Ohio 


Subsidiary of Rockwell-Standard Corporation 
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“SUBWAY” 
FOR THE 


DRILLS 


Sizes Ya" to 1%" 
Maximum Lengths of 50 Feet 


Built to assure uninterrupted delivery of maximum air to the drills on 
the roughest rock breaking jobs. Oilproof tube; wrapped duck carcass; 
wear- and weather-resistant red rubber cover. Light, flexible, easy to 
handle. Identified by yellow criss-cross stripes. 


“ALLGOOD CORD” 
FOR THE 


MANIFOLDS 


Preferred by contractors because of its 
reliability and safety for field and jumbo 
manifolds where failure would shut down 
the job. Also used for supply lines to 
caissons and tunnel heading shovels. Vir- 
tually kinkproof, and with highest re- 
sistance to continuous pressure, abrasive 
wear and rough handling. 


Sizes 1¥%2" to 4" 
Maximum Lengths of 50 Feet 


Contact Our Nearest Branch for Details and Prices 


HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Rubber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
RUBBER CO OF CANADA LTD., TORONTO. 


Standard of Quality—Since 1870 


BRANCHES AND 
'N CANADA GOODAILL 





page section. lists stock sizes of standard 
roller chains—single, triple and 
strand—together with heavy 


double, 


quadruple 


series roller chains. corrosion-resistant 
stainless steel and bronze roller chains. 
chains, varlous types 


chains, and leat 


double pitch rolle 
ol Hat-top convevol 
Sprockets described in a 20-page 
Lapel 


chain. 
section include the finished-bore, 
lock, mandrel-bore, [Lype-D (removable 
and shear-pin_ tvpes. lwo 
pages are devoted to RC roller chain 
flexible couplings. .\ copy of Link-Belt 
Chains and Sprockets may be obtained 
Link-Belt Company, 
Prudential Plaza, Chi 


seoments), 


without 
Department PR, 
cago |, Ill. 


charge. 


Films .. . 


Specialty Steels is a 45-minute color film 
that tells the storv of the science and art 
that goes into producing special-purpose 
steels, such as stainless steels and tough 
wear and shock-resistant stecls for the 
tool room. Photographed at Crucible’s 
mill at Midland, Pa., 34 miles west ol 
Pittsburgh, cameramen had to wear steel 
helmets, goggles and gas masks as they 
pushed close to the electric melting 
furnaces to catch the drama of molten 
steel. (Incidentally, exposed and un 
exposed film was stored in a_ portable 
Coca-Cola refrigerato) during the shoot- 
ine of the scenes because of the intense 
heat.) Community and industrial groups 
interested in seeing the film, which is 
accompanied by a special score plaved 
by the Zurich Symphony Orchestra ol 
Switzerland, may contact the Informa 
tion Services Department, Crucible Stee! 


Company of America, Pittsburgh 22, Pa 


“There's nothing wrong with the winch, 
I'm just looking for my nickel." 
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FLOW 
CONTROL 


Air or 

Liquid 
CONTROLLED 
BEST 

with 

New Jersey 


METER 
UNITS 








Flow control problems stop being problems when 
you specify New Jersey Meter Units. Air Meters, 
the only pulsation compensated units available; 
Dri-Air Separators to remove water, oil, rust, 
scale and sediment from lines; Flo Sig Electric 
Signal Flow Indicators that report trouble before 
it happens; and Blowers especially adapted for 
furnaces and many modern applications. 


e AIR METERS 


e FLO-SIG 
INDICATORS 


e DriAir 
SEPARATORS 


Control your flow control problems now. Investi- 
gate New Jersey Meter units today ! 


e BLOWERS 


A Me 1 e) 2 Od OP | OF 


342 Leland Avenue ° Tel. PL. 6-8010 
PLAINFIELD, NEW JERSEY 








TWO 
HANDY 
REFERENCE 
BOOKS 


for 


The Engineer, The Superintendent, The Operating Man 


CAMERON PUMP OPERATORS’ DATA: 
Contains practical information covering the installation, 
operation and maintenance of centrifugal pumps. 


CAMERON HYDRAULIC DATA: 
Covers data useful in work involving the handling of 
liquids, steam, and water vapors. 


Cameron Pump Operator's Data...........+-+-$2,00 
Cameron Hydraulic Data......... 22 s+0e0000++$3.00 


For Sale By: 


COMPRESSED AIR MAGAZINE 
942 Memorial Parkway 
Phillipsburg, N. J. 











COPPUS BLUE RIBBON PRODUCTS 


COPPUS “Blue Ribbon’ Ventilator-Blowers are portable and 
easily adaptable . . . for supplying fresh air or discharging foul 
air or fumes. Mail coupon below for facts. 


COPPUS ENGINEERING CORP. 


205 Park Avenue, Worcester 10, Mass. 


in tanks, tank cars Pin wkdsenecosdentess 
} in underground manholes) = Company. . 


for exhausting welding ye 


COPPUS 


BLOWERS 


——— 


24 HOUR SERVICE 
Factory Rebuilt 
UNLOADER [namg.li2 


VALVES 


Pony age 
ony meke 
Prony conaiiven 


One day is all it takes to change old, worn-out 
unloader valves into factory rebuilts with new 
valve guarantee. Conrader exchanges all 
makes. Cost 1/3 less than new valves. 


on boiler repair jobs City 
for general man cooling 

to stir up stagnant air 

wherever men are 


working or material 
is drying 





| How's YOUR STOCK OF SPARE VALVES ?| 





R. CONRADER wc. 


BOX 924 = ERIE, PA. 
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It doesn’t take long for blowing sand 
and dust to separate the men from 
the boys in the engine league. And 
you can take it from “Bud” Mentzer, 
Equipment Superintendent for Phoe- 
nix’ Fisher Contracting Corp., that 
“Jimmy” Diesels do a man-sized job 
even under these tough conditions. 


He'll prove it by pointing to the 
‘3-71 GM Diesel he’s got powering 
his Ingersoll-Rand 315 compressor— 
tell you he’s gotten 7,500 trouble-free 
hours from the “Jimmy” and it’s still 
going strong. It’s had only one over- 
haul even though it’s worked almost 


OM DIESEL ALL-PURPOSE PU 


42 


constantly in blowing sand and dust 
—has barely had a minute’s unsched- 
uled downtime since it hit the job. 


And this is just one of 19 GM Diesels 
Fisher has powering scrapers, trac- 
tors, compressors, loaders, trucks, a 
shovel and lighting plant. The com- 
pany has been using “Jimmys”’ since 
1942, recently repowered five more 
pieces of equipment with GM Diesels. 


Less downtime, better availability, 
reduced operating costs, higher pro- 
ductivity—these are some of the ad- 
vantages you get from your equipment 
with GM Diesels in your equipment. 


| | | 7 


Want to know more? See your GM 
Diesel distributor—he’s in the Yellow 
Pages under “Engines, Diesel’’—or 
write direct. 


DETROIT DIESEL ENGINE DIVISION, 
GENERAL MOTORS, DETROIT 26, MICH. ~ 


in Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 
Parts and Service Worldwide 


sets the standard of 
Diesel productivity 


(COMPRESSED AIR MAGAZINE 





COMPRESSED AIR DRYERS 
Stop Freezing of Air Lines Inside and 
Outside Entire Plant — Extract Mois- 
ture and Foreign Particles — Protect 
Pneumatic Equipment against Corrosion 


and operate for 
LESS THAN 1-CENT PER 16,000 CU. FT. 


WHAT'S 
A THOUSANDTH 
OF AN INCH... 
MORE 


OR 
LESS? 


With couplings opere 
ating at high periphe 
eral speeds, it can 
mean the difference 
between early failure 
and long trouble-free 
life. 


That’s why all Waldron high speed coupling forgings (of SAE 4140) 


VAN-AIR DRYERS require NO regen- 
eration, heat, power, injection or 


are first machined to + .001”, —.000”, and then hand fitted (sleeves 
first, then hubs). Bolts and nuts are weigh balanced, and the assem- 
bled coupling dynamically balanced as a unit—then match marked 
for reassembly. 

Waldron high speed couplings are now operating at speeds of 
70,000 rpm and more, and in drives up to 48,000 HP. 

Even if your requirements don't involve such demanding service, it’s 
good to know you have an extra margin of safety and reliability when 


volume loss — operate automatically 
—deliver air dry, clean, sterile, 
non-toxic. Built in sizes to treat 
any volume of compressor output — 
large or small—NO LIMIT. 

PLANT ENGINEERS — Look into the 


you specify Waldron High Speed or any Waldron Coupling. DOLLAR economy and PENNY cost of 
fi : VAN-conditioned compressed air. Ask 
WALDRON LD Nupling pars Pen for 16-page brochure with charts. 


VAN PRODUCTS CO. * Engineers * Manufacturers 


5729 SWANVILLE ROAD, ERIE, PENNSYLVANIA 
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- VU-55 BOERS 


One of the two identical C-E Vertical-Unit Boilers, Type 
VU-55, installed at the El Paso Refinery of Standard Oil 
Co. of Texas. These ‘‘outdoor”’ type units are designed for 
a continuous capacity of 80,000 Ib of steam per hr at 
400 psi and 550 F. They are designed for pressurized 
firing and are fitted with tangential burners for the most 
efficient utilization of oil and gas. 


Handle Load Swings Smoothly 
...chosen for dependability 


In 1955, the Standard Oil Company of Texas made 
a substantial addition to steam generating facilities 
at its El] Paso Refinery. It placed in service two C-E 
Vertical-Unit Boilers, Type VU-55. 

These units have proved to be the keystone of 
the refinery’s steam supply as they were soon recog- 
nized for their exceptional] ability to handle load 
swings and to meet overload demands smoothly and 
efficiently. 

There are several other boilers at the El Paso 


Refinery, including two other C-E units of smaller 
size, but the VU-55’s have established the best rec- 
ord for reliability and ease of operation. As a matter 
of fact, the VU-55 Boiler, especially designed for 
use with oil or gas fuel, is making a consistently good 
record in numerous installations both in this coun- 
try and abroad. So — when you are in the market for 
a new boiler — oil or gas fired — in a capacity range 
from 70,000 to 150,000 Ib of steam per hr — inves- 
tigate Combustion’s VU-55. 


COMBUSTION ENGINEERING & 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N.Y. Canada: Combustion Engineering-Superheater Ltd. C-265A 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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COMPRESSED AIR MAGAZINE 








Motors and Gagerators that owt Eousmess_ 


can do! 


During your next planning pow-wow on 
a forthcoming project, consider this 
challenge (ME* Can Do!) from a tribe 
of ‘‘Injun-eers'’ who make motors and 
generators their only business .. . and 
alo Milohd-M ole iiaa Still bameolalelailire 
this business on product merit for 
nearly 50 years. 


Feathers in our bonnet include some of 
ial Meo del alo Me Muilel i mualolalela-to Ml olae) (lar Melile 
our scalp belt includes a multitude of 
the leading names in industry, but the 
Chiefs at ME* are more interested now 
in what ME* can do... for you! 


Wherever you are, whatever your re. 

quirements, there's an ME* Sales En- 

gineer ready to visit your reservation, 
This data and specification file on sit in at your council fire and discuss 
Marathon Electric Motors and Genera- ; 
tors is now available for your ready your requirements... help you with 
reference use. May we mail you your your planning ... prove the superi- 
free copy nowF ority of Marathon Electric Motors and 
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How the 
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smooth, oil-free 


compression at 


low cost 
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ECAUSE of its unique principle of 
B operation, the Ingersoll-Rand Axi- 
compressor offers many advantages for 
the compression or evacuation of air or 
gases. 

It is a simple, durable machine, con- 
sisting essentially of only two moving 
parts—a helical four-grooved gate rotor 
and a mating two-lobed main rotor. The 
main rotor is driven directly by an ex- 
ternal motor, transmitting motion to the 
gate rotor through precision-machined 
helical timing gears. The two rotors do 
not touch each other or the casing, hence 
are not subject to mechanical wear. No 
lubrication is needed within the com- 
pression chamber and there is no oil 
contamination of the air or gas handled. 


* CENTRIFUGAL & RECIPROCATING COMPRESSORS 


The operation is illustrated in the 
drawings above. The helical rotor sec- 
tions overlap, giving a smooth discharge. 
Being a high-speed machine, the Axi- 
compressor is suitable for low-cost di- 
rect-connected electric motor drive. This 
results in a compact unit that can be in- 
stalled in a small space with a mini- 
mum of foundation, thus further reducing 
costs. 

Ask your I-R engineer how the Axi- 
compressor can cut your compression or 
vacuum costs—or write for bulletin. 


CAPACITIES: 
100-12,000 cfm 


PRESSURES: 
to 15 psig or 
22” Hg vacuum 


Ingersoll-Rand 


1) Broadway, New York 4. N Y 


* DIESEL ENGINES + AIR & ELECTRIC TOOLS - 


TURBO BLOWERS + STEAM CONDENSERS 
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